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In this lesson » we shall know the concept of the Cartesian product and how to find it and how 
to represent it graphically. 
Before dealing with this subject » we shall remember together what we had studied about the 


ordered pair. 





Г e im 
| ТЕ е ога [3 





Ц red pair 


(а,Ь) is called an ordered pair 
* a is called the first projection 
* b iscalled the second projection 





— — 


6 
and the ordered pair (a › b) could be represented | (asb) 
by a point as shown in the opposite figure. ] 1 

се Remarks | . | Е = а 








* [faz b ›Шеп (a » 6) z (b за) 
For example: (2 , 3) # (3 › 2) 
and when representing them graphically 


as shown in the opposite figure » we find 





that they are represented by two different points. 


• The ordered pair is not a set. _ i.e. (a b) ж (a »bj 






12 


Scanned with CamScanner 






T зл РА 








Lesson One 





If (a b) = (X sy) sthena=X » b=y 


For example: 
«If (a»b)2 (35-4) ›Шепа=3 › bz-4 


«If (X 32) = (-5 sy) then X2-5 5 у=2 


Example Find the values of X and y in each of the following : 


(21,8) = (48) 2 62» х+У=0’›2) 


e (х?-1›8)=(48›үу) 


‚ X?-1=48 S Х?=49 „Х=+7 


Ay =8 sya "у= 512 





Solution 


| 2 --(32,Х+у) = (у? 2) 
| : y = 32 у= 2 «for 2? = 32» 


‚ Х+у= 2 and by substituting by the value of y : 


e 34227 2 X=0 











; | Pinal 
Find the values of X and y in each of the following: — 4 answers 5 


| | гу by your 
pes lay ie В m ach ea the 
to eSso 
(Х?-5 ›8) = (3 »3y-7) check Your answer 
3 
(3) (х2-2,2у) = (у 164) 
13 
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ll The Gartesian product of two finite sets 
For any two finite and non empty sets X and Y » we get : 
The Cartesian product of the set X by the set Y and it is denoted by 
is the set of all ordered pairs whose first projection of each of them belongs to X 
and the second projection of each of them belongs to Y 
I.xXxyY- {(a р): аЕХ ‚БЕУ} 
For example: 
Ei rx -1i ` 21 » Y= 15 ‚7 ‚81 s then : 


projection 


From the previous » we notice that : 


XxYzYxX where X z Y 
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The Cartesian р олш о of the © set X b ; и itse self an I we denote it by ]orby|X?] 
Р ра LN =: iU | 


108 eu projections T and second 
ес ти ng ойло Х M XXX = С ab): a€X » БЕХ 1 


Second 
_ projection 


97 12. 
Са jenes 
Сэ jeje 

















First 
projection 






T 4 C» ow " j гъ) F bu L Y ы (A = C ^w X 

ror any SCLA : A XU —VXA- 
kh} Сҹ «X 

If (а: 0) СА X Y » then : а Є A 


cioe ded (355)€ X xY ;then3C 

















We can represent the Cartesian product of two finite sets in two methods : 

• 1° method : The arrow diagram. • 214 method : The graphical (Cartesian) diagram. 
For example: Let X = 11,2} » Y 2155758] 
We can represent the Cartesian product X x Y where : 
ХхҮ= { (1 95) › (157) э(1 98) › (2 95) › (2 97) › (2 s 8) } as follows : 


| First : The arrow diagram Second : The graphical (Cartesian) diagram 










Second projection 





First projection 


Where the elements of the set X are represented 
horizontally and the elements of the set Y 

are represented vertically and the points of 
intersection of the horizontal and vertical lines 
represent the Cartesian product of X x Y 


Where we draw an arrow going from 
| each element representing the first 

projection (the elements of the set X) 
to each element representing the second | 
projection (the elements of the set Y) 
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‚ Similarly + ме can represent Y x X where : 


ҮхХ = {(5 .-1) +05 2) (7 » 1) • (7 4:2) -. (8 31) » (8 > 2)} as follows : 







mE MS 
5|,2) ( РР 


Second projection 





First projection 


The arrow diagram The Cartesian diagram 





* Also • we can represent X x X where: X x X = [a ‚1).(1,›2)›(2 91) › (2 3] as follows : 


(1р2) Ср2) 
( Е 







Second projection 





First projection 


The arrow diagram The Cartesian diagram 


Notice that : The figure {_), is called a loop 
to show that the arrow goes from the point and 


returns to the same point. 


Example 2) IX { 253 4} апа У = {а sb} find each of : 


BX«Y 2 YxX ххх 

‚ then find the number of elements of each of them. 

1 XxYz2((252) ›(2 56) (352) (3,0) › (4 sa) › (4 »b)} 
» the number of elements of X x У = 6 ordered pairs. 

УХХ = {(a ›2) › (а ›3) »(a54) (b ›2) 5(b 53) › (6 ›4)} 
» the number of elements of Y x X = 6 ordered pairs. 

S XxX-[Q:25053.2545052)5353)» 45 (4 92) » 
(4 ›3) › (4 » 4)] » the number of elements of X x X = 9 ordered pairs. 


16 
OOOO O 
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t€ Remarks | 


M 


If we denote the number of elements of any set Бу «n» › then from the previous 
example ; we find that : 


*n(X)=3 › n(Y)z2 *n(XxY)26 » n(YxX)26 » п(ХхХ)=9 
ie. @ n (X x Y) = п (Y x X) = п (X) хп (Y) Ө n (X x 3) = (n 00) 











7 


If X = {3,4,5} , Y={5,6} , Z-(1,4) Find each of the following : 
(1) Y x X and represent it by an arrow diagram 


(2) X ? and represent it by a Cartesian diagram 


(3) n (X x Z) (4]n (v?) 





L Remember the operations on sets 


X. Y 
If X 2115253541 > Y={35455 56} ‚ then : 


e X П Y = the set of elements which are common in X and Y = 13 » 4} 





| *XUY = the set of all elements in X or Y without repeating = {1 ›2 53 5455 ›6} 
e X — Y = the set of elements which are in X and not in Y= 11 »2} 


«Y — X = the set of elements which аге in Y and not in X = 15 :61 


Example  ҥх={а›ь} > Y2 [35557] » Z- [55759] 


Represent the sets X › Y and Z by Venn diagram ; then find : 
1 Xx(YUZ) (XxY)U(Xx2) 
2 Xx(Yf12) (X xY) NX xZ) 
B хх(7-У),Кх7)-СхУу) 





X Y 
EmA 1 -YUZ={3:5:7:9} 


n Xx(YUZ)={ab}x{3:5;7,9} 
={(а›3) »(a55) › (а ›7) › (а ›9) »(b 53) › (b 35) › (b 37) » (b ‚9)} 





7, 


PES feles = et с\з) walxdi 


Scanned with CamScan ner 





n 


-— ; 








— at 


sXxV=f{osb} «43 35 ‚7! | 
= {а s3) › (а 95) 9(a 97) › (6 ›3) 6 ›5) › 6 5T ay | 
OX x Z2 dab) x {5 (7 :9] 
= {(а 55) «(a 57) s(a 9) (b 55) 2 (b 97) (5 59)j Q | 
From (1) and (2) : 
SOXXxXY)JUGx2Z) = 
[ба 53) 5(a55) ›(а 37) › (а 99) (6 53) (653505 97) 9 ,9)} | 
2 re ҮП2=45 XA. 
~ Xx(Y022 fa sb} x (557) = {(а 25) ›@ 97) 1 ›5) a(b »7)} 
From (1) and (2) : 
! + (Xx Y) Г (Х х7) = (а ›5) ›(а 97) ›®›5),›®›,7)} 
B- z-Y={9} 
s xkZ-Yj={a sb} х{9} = {0:909} 
From (1) and (2): 2. (Xx 2 - (Xx Y) - {(а D] 





EP FU ое As « PU 
[1 ! 4.1 OV an апо ulazic 


Y nz 


7. 
ў, || 


Тһе 






If X = {2 )3] ‚ Ү = {1 , 2 :5] , Z=12} 
Represent each of X , Y and Z by Venn diagram, then find : 


(1)Z x (x n Y) (2)(Z x X) U (Z x Y) 
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| Пбе Cartesian product of two infinite sets 





* We know that if X is a finite set (having n elements) » then the Cartesian product X x X is 
also a finite set (having n” elements). 
For example: If n (X) = 3 ,thenn (X x X)=9 
e But it X is an infinite set › then X x X is an infinite set also 
As examples for that : 
NxN={(Xsy): XEN ,yEN} › ZxZ=f{(Xsy):XEZ sy EZ} » 
Ох@= 1(X sy): XEQ yel s RxR= (Хх jy): XER y ER} 





Representing the Cartesian product of two infinite sets 


* We know that if X is a finite set » we represent the Cartesian product X x X graphically by 
a finite number of points. 


e But if X is an infinite set » then the Cartesian product X x X represented graphically by 


an infinite number of points. 


The following is the graphical representation of each of: NxN » 2х2 » RxR: 


"First § Representing the Cartesian product N x М (N?) 


* Represent the natural numbers on two perpendicular straight 
lines» one of them XX is horizontal and the other yy 1s 
vertical » where they intersect at the point which represents 
the number zero on each of them і.е. О = (0 50) 


* The opposite figure shows a small part of the perpendicular 


graphical net of the Cartesian product 
H x її which consists of the vertical and the horizontal 


straight lines that pass through the points which represent 
dice — 
the natural numbers on each of XX and уу 





* And each point of the points of this net represents an ordered pair of the Cartesian 
product ЇЇ x 11 

For example: 

* The point А represents the ordered pair (3 » 2) 

* The point B represents the ordered pair (5 › 0) 

* The point C represents the ordered pair (0 ; 4) 

* The point О represents the ordered pair (0 ; 0) 
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Representing the Cartesian product Z x Z (22) 


e Represent the integers on each of XX and yy 
which are intersecting at О (0 ›0) B 

• The opposite figure shows a small part of the 
perpendicular graphical net of the Cartesian product/Z x/Z у 

e And each point of its points represents an ordered pair of " 
the Cartesian product Z x Z | -3 

For example: 

* The point A represents the ordered pair (2 › 4) 

* The point B represents the ordered pair (- 2 » 3) 

* The point C represents the ordered pair (- 4 » — 2) 

e The point D represents the ordered pair (4 » — 3) 

• The point E represents the ordered pair (3 » 0) 

• The point N represents the ordered pair (0 ›- 2) 


| Third Ё Representing the Cartesian product IR x IR (R?) 


• The perpendicular graphical net of the Cartesian y 
product IR x R is an infinite extended surface from | 
all sides and the opposite figure shows а small part 
of this region. 


* Each point of this region represents an ordered pair 
of the Cartesian product IR x IR 

For example: 

• The point A represents the ordered pair (3 »— 2) 


• The point В represents the ordered pair (— 4 » 3) 


9 The horizontal straight line XX 1$ called X-axis or the horizontal axis 


and the vertical straight lin 


E ү "h 4 Ae i 4 _ i dur ors ap > Fi PLE z = = "m > F- == = | 

"4 ne point of intersection of the two axes * Y and vu ic pallad +] 4 int 

1 М ҺЫ УЕ LUCO >te Uli ] IC TWO axes 2 22 on »1; 10 Pallad tha Anan nn : 
ионы e rtc a UIC (WWO алде» AA and yy 15 called the origin point. 


ILL 


Du г 
i | FF ! i PA. A oe "A [1.7 a tala to ka „гъ minara rn ir 6 ' | 
" Ti Tit ^^ [Г Qn v Tni Г Arar) pnm d Y WF tw (ls ч $ а 
I the point А represents the ordered pair (X » у) in the Cartesian 
и Ba CUNEO CIS MOS e Lar 279 


лн зЁ ЇЇ? s ID пе 
ГОС ПСТ X IN 9L Кы. 
AUTE аланы в 


T! "CAR Tm um re E ML шы 11. [Lo X4 incarico ce E =m of 
Ne 11151 DIOICG n X 15 called the Wecnordinate nf the nat м 
[пе пы projection A 15 Called ше A-coordinate of the point A 


"ӨЙ. nonne lone ее . 11 i | 
lI he ceco roiection v is called the v-coordi p 
ine second projection у Is calle а the y-coordinate of the эоІпЁ A 
F: - - : м p^ ТЕ MRE АРД AC LLL P 
‚рош 
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Lesson One 








£) The two axes XX and yy divide the plane into four 
quadrants as shown in the opposite figure and we 





| уч! quadrant 


| жо ead Ee ds Xx «n 
can determine the quadrant in which any point lies Y n 


by knowing the signs of its two coordinates. ` 





Ә If the X-coordinate of the point = 0 
s then the point lies on y-axis 

© If the y-coordinate of the point = 0 
» then the point lies on X-axis 





Example e Mention the quadrant or the axis on which each of the following 


points lies on the perpendicular square net of the Cartesian product 
IR x R » then locate it on the net : 
А(2,-1) „ В(-4,1) » C(53 » DES » E(31 20) 
| | 
ч Р (0 ,-2l) 
e A (2 »— 1) lies on the 
Fil vhs Coo ce 
* B (- 4 ; 1) lies on the a ЕРЕ 
219 quadrant ТЕГ Tere 
ez THE] тишини 
* C (1,3) lies on the Е. ЗЕ. ЗЕ | | we 
1° quadrant ЕЕЕ ку, | 
* D (- 2 ,- 2) lies on the LB LEID 
3" quadrant ERROR NAR Rees eR 
р A + ayi 
E (3-1 ‚0) lies on the X-axis 
„р (0 ‚— 21) lies on the y-axis 
2 


Mention the quadrant or the axis on which each point lie : 
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The Cartesian product of two intervals 


We studied that interval is subset of the set of the real numbers (№) and then the Cartesian 
product of two intervals is а subset of the Cartesian product IR x JR and we can explain that 


in the following example. 


“Example @ irx - [0,3] » Y=[1;3] 

Represent graphically using the perpendicular graphical net of the 
Cartesian product R x IR the region which represents each of : 

1 XxY E XxX 3 YxY 


» then show » in each case » which of the following points belongs to the 











previous Cartesian products : (2 › 2) » (1 »0) » (0 » 3) 




















ЗИ 1 To represent X x Y » we follow the following steps : 


* Represent the interval X on X-axis 
* Represent the interval Y on y-axis 
• The intersection region of the two 
colours represents X x Y 
e (2,2) € X x Y because it 
belongs to the region which 
represents X x Y 
e(l; 0) X x Y because it 


lies outside the region which 





represents X x Y 
«(053)€ XxY 
2 Torepresent X x X graphically ; 
do as follows : 

* Represent the interval X one 
time on X-axis and another time 
оп y-axis. 

• The intersection region of the 
two colours represents X x X 

° (2,2) ЕХхх X 5(1 s0)EX x X 

and (0 »3) EX x X 
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Lesson One 





3 Similarly » we can represent Y x Y 
as shown in the opposite figure : 
«(252)€cY x Y 

(150) Y x Y 
and (0 3) Y x Y 











IfX=[-2,1] › У=[0,2] 
Find the region which expresses each of the following using the 
perpendicular square net of the Cartesian product R x 


(1 ххх 


[ 2) X x Y and show which of the following points belongs to X x Y 
A(1»2) » В(0,-2) » С(3›-1) » D(-25-2) 


AXXÓ3(C* Пу 





m 75] 
/ atthe end Z) 
ch lesson Yon 
E find j == 'Sixe-x є smxe-Á e ри oq € 3515 ot € YOY əy} € puovəs eu] Ж | 
t | 
answers е, s in 
f question _ : m 
yaan n e form. ((ge т) (16 7) 6 (60) 8 (с 2) (2) {(¢ 6 Z)} (p 
v) 9 (Е) 


әѕіпок Ка 1uasaudo1 « ((g« с) (р 5) * (c« 9e (ce (pe р) є (ES р) < (с 6) ‹ (ре € (ES 0) (0) 


‘ypasanoXk Aq 149592421 e {(с‹ 9) * (p* 9)* (£* 9) * (666) * (ре 9) * (ES 97 (KJ 





Z=K ‹& с+=Х (©) ç=Á ‹ c- X (2) £*-Á.: c-X (LE 
! JJesunoÁ Áq Ад jo l| siomsuv 
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Relation - Function (mapping) 





| First | The relation 


| The relation from set X to set Y is a connection that connects some or all the elements 


of set X with some or all the elements of set Y and it is denoted by "R". 


* The relation R from X to Y is the set of ordered pairs whose first projection belongs to X 
and its second projection belongs to Y and the first projection is connected with the second 


projection by this relation. 


Ер a = oM + 


If (a b) ЕК wherea EX »bEY 
SO » We express this as "a R b" 
* The relation R is a subset of the Cartesian product X x Y 


LE.RCXxY 


* This relation can be expressed by an arrow diagram or a Cartesian diagram (graphical). 


„_—— э-ү ——————ÓÀ—XX — 
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Lesson Two 























| Example o If X = {2 , 5} » Y= {1 ‚4, 7} апа В is a relation from X to Y where 
"a R b" means "a < b" for every a € X » b EY State the relation R and 


represent it by an arrow diagram and by a Cartesian diagram. 


"7 2 15 not less than 1 по Dg R 
324 fh? GA) ER 
Си, AO sS7)e К 
-' 5 is not less than | ~G ПЕ 
' 5 is not less than 4 (JER 
vw5«7 A557) € К 


г. The relation В = ((2 »4) » (2 57) › (5 ›7)} 


The following figures represent the arrow diagram and the Cartesian 


diagram of this relation : 





The arrow diagram The Cartesian diagram 


IfX2[15253] » Ү={3›,4›,5 »6} and R is a relation from X to Y where 





"aR b" means "a + b = 6" for every a € X and b € Y 
State the set of R and represent it by an arrow diagram. 


"p _ 1 | ж [Ho "E in W the | ke ч OT ^ | г [ Л iT) А ЗЕ Tic Е = ALI 11 1 А 
| LÀ amr м | фа га Tr И ча | X ОШЕА IX 1 à апо ой A ait LI e 7 ГКД IIl] IX А. 
У} | ^ 16 ad ге. E | Ё OTI | ГО: n і X. LO 4 Ъ. 3. п, Ц a A ^ x ded rre fere H = А = - 








Е РИА > аде - ol) SU; yalxdl 
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| Example Ө ІХ = {1-2 ,- 1,0 1,2 p andR isa relation on X where "а К b" means 
"a is the additive inverse of the number b" for every a € X and b € X 


State R s then represent it by an arrow diagram and a Cartesian diagram. 





SMS к={(-2,2),(-1,0,›(0 ›0) ›(1 ›- 1) › (2 ›-2)} 






* The arrow diagram : e The Cartesian diagram : 


| Exam ple @ If the opposite arrow diagram represents the 
relation R on X 


State К › then represent it by a Cartesian diagram. 





R = [(a5c) »(a»d) »(b »b) »(b 5c) 
, (а › 4) › (Ч 5a) › (е ›а)} 


2 







ҤХ={1,2›,4} and В is a relation on X where "а В b" means 
"а is twice b" for every a C X and b C X 
State R and represent it by a Cartesian diagram. 
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| Second | Functions (Mapping) 


Introductory IfX={051 ‚2 :3] ` Ү= 410,1 92333455 ‚бү and В is a relation 
example | 
е P from X to Y where "a R b" means "a = + b"foreachat X »b c Y 


Write R and represent it by an arrow diagram and a Cartesian diagram. 





Lesson Тмо 








К= 400,0), (1,2) (2,4) 5(3 »6)} 





The arrow diagram The Cartesian diagram 


In the previous relation , we notice that : 


Each element of the set X has been connected with one and only one element of the 
* The set of X={0>1 52 93} 


is called "the domain of the function". ni - 


* The set of Y 2 05152535455 6} ч 
is called "the codomain of the function". Domain 


Codomain 


elements of the set Y 


Such as » this relation is called a function or (mapping). 





* The set {0 52 »4 56] 
is called "the range of the function" and it is a subset from the codomain of the function. 


Er 
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Generally 


A relation from X to Y is said to be a function if : 

m In the relation » each element of the set X appears only once as a first projection in 
one of the ordered pairs of the relation. 

In the arrow diagram which represents the relation » each element of X has one and 
only one arrow going out of it to one element of Y 


Е} In the Cartesian diagram which represents the relation » each vertical line has one 


and only one point lying on it of the points which represent the relation. 





Example a =] 9293 ‚41 . Yz1l 9355 57} 


show which of the following relations represents a function from X to Y 


and if it is a function » mention its range : 
R, =4(2 ‚3) „(l sl) ‚(3 s5) ‚ (3 > 7) › (4 ‚3)} 
В, = (1 › 7) ‚(2 » 5) > (4 ? 1)} 


В. = {(2 »3) 3 (3 53) $ (1,5), (4 :7)] 





И •К is nota function because the element 3 € X appears as a first 


projection twice in two ordered pairs of the relation (3 › 5) and (3 › 7) 


* К, is not a function because the element 3 Є X does not appear as a first 


projection in any ordered pair of the relation. 


* R, is a function because each element of X appeared only once as a first 


projection in an ordered pair of the relation › the range of R, is {3 55 ›7} 


| 
ь а 


в 
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Lesson Two 





| Example B НХ =13 ‚5›7 ‚9} 


Show which of the following arrow diagrams represents a functian on X 


(i.e. from X to X) and if it is a function » mention its range : 





* F, is a function because each element of X has only one arrow going out 


of it to one element of X › the range of the function F} is 1 3.7, 9} 





e F, is not a function because for the element 5 € X there are no arrows 
going out of it or because the element 3 ЄХ has two arrows going out of it. 


* F, is not a function because the element 7 ЄХ has two arrows going out of it. 


=хатр!е (3) irx- [0515253] › Y={5 165758 ›9} 
| Show which of the following Cartesian diagrams represents а function 





from X to Y and if it is a function » mention its range : 





eR, is nota function because there are two points lying on the vertical line 





which passes through the element 2€ X 

eR, isa function because each vertical line has only one point lying on it • 
the range of the function R, is {65859} 

• R, is not a function because there is no point on the vertical line which 


passes through the element 1 € X 





Scanned with CamScanner 














X to Y where "а К b" means "a+b = 5" for eacha € X » b € Y 
Write the relation R and represent it by an arrow diagram. 


Mention giving reasons if R is a function from X to Y or not ? 








And if it is a function » find its range. 


SANE оК {0 ,5) (1,4) (2,3) ,(3,2)} 


* К represents a function from X to Y because each element 
of X connects with only one element of Y 


The range of the function = {5 54,3 ,2} 


| Example If X = 13 32 1 »zero '3 : lj and R is a relation on X 


where "a R b" means "a is the multiplicative inverse of b" 
for each a € X › b € X Write R and represent it by an arrow diagram and 


mention giving reasons if R represents a function or not. 


Solution 


вр =. AX. fm. A l 
в=1(3›3) ›(2,5)а,0,(1,2) ,(1 »3)} 

* К does not represent а function because the element 
zero € X does not connect with any element in X 


(There is no arrow going out from zero in the arrow 


diagram which represents the relation) 








If X2115253] s Y={15456 › 9} and R is a relation from X to Y where 
"a R b" means "a = Ь" foreacha Е X bE Y 
Write the relation R and represent it by an arrow diagram. Mention giving 


reasons if R is a function from X to Y or not ? and if it is a function , 
mention its range. 
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Д[әїпоА Aq juasaidars (c « g)e (pe с) (се D) ЕЯ Г 
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LESSON 
The symbolic representation of the function - 
Polynomial functions 


The symbolic representation of the function 





* The function is usually denoted by one of the following letters as f or m or q or ... 


and the function f from the set X to the set Y is written mathematically as : 
f: X —— Y and is read as f is a function from X to Y 
orm: X — Y and is read as m is a function from X to Y and so on ... 

* If the ordered pair (X › y) belongs to the function » then the element y is called the image 
of the element X by the function f and we express it by one of the following two forms : 
f: Хі—» y it is read as f maps X to y 
or f : f (X) = y itis read as f is a function where f (X) = y 
For example: 

2 
If f: X — Y where ў: Xp — Х » then f : 3}—+ 9 


2 
‚ also can be written in the form: f (X) = Х > hence f (3) 29 
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I m | | Е 
The mathematical form f (X) 2 Х is call ed the rule of the function f, and it is used to 
T€ ИИ 3 [2s АЕ * x f al. ] : : аў TY] tha E гч Han f 
and the image of any element of the domat п by the function J 


Y Remember that 
If f is a function from the set X to the set Y i.e. f : X —— Y • then: 







(11] X is called the domain of the function f 


(7) Y is called the codomain of the function f 





E The set of images of the elements of the set X by the function f is called the range 
of the function f which is a subset of the codomain Y 


‘Example @ кх={-1,0,1} , У={0,-1,-2} and the function f: Хү 
where f (X) =X? – 1 , find the set of the function f and represent it by 


an arrow diagram › then write its range. 


Обе 


&fcCist-i-i- 7. (C150) € the set of the function f 
‚f (0)=(0)?-1=-1 ^ (0 »— 1) € the set of the function f 
»f(1)=(1)*-1=0 7. (1 30) € the set of the function f 


^. The set of the function f = {(—1 ›0) »(0 ,— 1) » (150)! 


The range of the function f = {0 ,— 11 
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| Example (9) If f : М — N where N is the set of natural numbers and О =] 
find f (0) » f (1) » f (2) » f (3) and f (4) › then graph a part of the square 
net of the Cartesian product N x N and represent on it 5 elements of this 


function. What is the range of the function? 


f COO = Х+ 1 foreach XC N 
means that the image of any natural number N 
by the function f is "the number + 1" 

sT @=0+1=1 ж f(1)22 

sf (2) =3 › 1 (3) =4 » }(4)=5 

и. (051) ,›(1,2) › (2 93) › (3 54) › (4 55) 





are 5 elements of f 
e The range of f is all the natural numbers except zero. (because there 15 


no natural number added 1 gives zero) 


i.e. The range of f = IN - {0} 







If X = (2545658) > У={1,›2 ›3 5455 56} and the 
function f : X — Y where f (X) = 4X 


Write the set of the function f and represent it by a Cartesian diagram 
,then find its range. 








о ела fg pe = old obaly) walxdi 
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Ul Polynomial functions 








Definition 
The function f : Ж — R 5 f (X) 2 ag a, Х+а, X? eene жа, X 
Where ay за, за, 9 sa €IR»n EN is called a polynomial function. 
; | 
I.e. | 
| 





The polynomial function is а function whose rule is a term or an algebraic 
expression in condition that the following should be identified : 





| Each of the domain and the codomain of the function is the set of real numbers. 
| 


Ө) The power (the index ) of the variable X in any of its terms is a natural number. 


For example: The following functions are all polynomial functions : 
ef: f(M=2X+5 во: (X)=X*-2X4+1 
°k:k(X)=8 en:n(xy=14+92x-9X3 


or the те of function is not the set оѓ: real numbers » then that 





For example: 
of: f(X) =x is not a polynomial function because f (X) doesn’t exist in R if X equals 


a negative number. 
For example : f (- NE К Бесаизе^/-16Ё IR 


‚ so the domain of the function f is not the set of real numbers. 
eh:h(X)= Y is not a polynomial function 


because h (X) doesn't exist in IE. if X equals zero, i.e. h (0) ER 


‚ so the domain of the function h is not the set of real numbers. 
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Al. anm WWO Caner ] "г «Lu n. и Did У Diner сыз Шет RC rex EID: ЖАКы АДУ Л; _ тел ES his 
V /he n we search Ш the Tunction 15 а. ool y. nomial or not » we do not S mp ПТУ its rule : 


D 





For example: 
The function f, : Л; (X) = X (x + x) doesn't represent a polynomial function 
because f, (0) G IR while the function foi fa (X) = x 2 + | represents a polynomial function. 


And notice that: x (x + а. ) = X? + 1 for all real numbers except 0 





(| Тһе degree of the polynomial function 


The degree of the polynomial function is the highest power of the variable in the function rule. 
For example: 
• The function f, : f, (X) z3X -4 is of the first degree (a linear function) 


* The function f, : f, (X) =15 X^-3X-^4is of the second degree (quadratic function) 
The function f, : f,(X) = ХЗ—5Х? +415 of the third degree (cubic function) 


= 


mi Xm cst г, ШГ (ary SI, | AER cS yc m F \ 1 
The function f : f (Хх) = а where a ЕК - J ОГ 
НЕ P. ыытыы PN 4 ы Ж ce a ou eg de жы E — Е M —| E mcam -— art ъд сава ыд и}, eus. | "uc г Ё ^ a. ry 
15 аро. упо: тпа] function of zero degree. (а constant function) as у (X) = 2 


ЕЗ ? У Ф Е one ~ 1 $ gni Е "] 
r3 { 7 n a E whan £ f/f’) =f) than the tinctinn hac nmn асте 
In the case of a= Ч Le. when 7 (X) =U » then the tunct on has no degree. 





| Example (8) If f : IR — R » mention the degree of f in each of the following : 

U fX)25-3x 2 foos-3x-x* 
3 f(X)25x-3x?«x? 4 f(xX)=x2(24+x)? 
5] рх) = х(Х -x*-x?(x*-2x) 





1 fisofthe first degree. 
Notice that : 
When you want to determine 


2 fisofthe second degree. 


3 f is of the third degree. the degree of the function you 
В — 2 should simplify its rule to the 
Bf Xanax Grantee) simplest form before telling 
-4X^-4X)4 x^ its degree. 





<". f is a function of the fourth degree. 


B.roosx*sx*-x'«2x?-3x? 
г. f is a function of the third degree. 
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Which of the functions defined by the following rules represents 
a polynomial function , then determine its degree if it is a polynomial. 


(1) f Q0 = x (x? - 3) (2)5,00 2 x(2 5) 
(3) 7 (x) = x? Ax «1 (4) 7, (х) = x? - (x? - 4) 





| Example C гу: (х) -х2-2х+5 
1 Find : f (1) » f (0) »f C2) f (T) and f (15) 
2 Prove that : f (242. 1) 22 f (1-42 ) 








1 f(1)=(1)*-2x (1) +5=1-2+5=4 
Similarly › f (0) 2 5 f (-2) = 13 
:£(5) 24 T and f (45) 2 10-24[5 
D-re 2+1) = (2102 +1) -2 (22 +1) +5 
284144 2-412-24 52 12 (1) 
1 (1-12) =(1-42)’-2 (1-42) +5 
=1+2-212-2+2 (245-6 0) 


From (1) and (2) : .. f (232 + 1) z2f (1 -42) 





| Example © it s(x) =2 х+ьапа g (х) = х2 b and if f (2) 4 g (- 4) = 30, 
then find : f (~ 2) - g (2) 







ТШ АЙ № 7 (2) =2х2+Б=4+Ь , в (-4) = (-4) + = 16+ 


s'e f (2) + р (-4) = 30 4+b+ 16 +Ъ = 30 
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+ 20'+2b=30 ". 26 = 30 – 20 = 10 





762) =2х(- 2) +5 =1 , р (2) = 22+5=9 
536 2) – в (2) = 1-9=- 8 





| If f 022 Х+ 5 апа р (Хх) = Х— 6 , then prove that : f (2) + 3 g (3) =0 








'J[os1no& Áq acid 
-ээ1Зэр 0197 ou Jo si "f « oo13op риці oui Jo si !/ 

; әле suorounj [епиоц/]о@ эці, Я 
{ps ce ze I) = f uonoung oq jo әЗиз1 ЭЦ], 

pos1no& Áq 3195914916 ((p« 8) * (ce 9)« (с р) (1 o) = ч [mg 


' JJesunoK Aq Á} jo / 


SJOMSUY 
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The stt tudy of some p oly ynomial functions 

















= mm ru м a 
First | The linear function 


finition | 























The function f : В — R where f (Х) =аХ+Ь ›аЕ R- 10} БЕ IR 
is called a linear function (it is a polynomial function of the first degree). 


Examples of linear function : 
Р.Р —+ ІК, у(х) = 
ef :R—R>f(X)=2X+1 
of : R— R (Хх) =3Х 


|| The grap! 


* The linear function f : ® —— R where f (X) Za X--b aC R- fol bE Ris 
represented graphically by a straight line intersecting : 


Notice that: 







In each of the shown functions > | 
the index of X is 1, therefore each of 
them is a function of the first degree. 





ical ге! esentation of the ле linear function 





— The y-axis at the point (0 » b) — The X-axis at the point (= ‚0 ) 
а 
• To represent a linear function > it is enough to find two ordered pairs belonging to the function: 


* You can find a third ordered pair to check that the three points are on the same straight 12 
Example a) Graph each of the following linear functions : 


У: 70) =2х-3 2 г: =- 1х 


38 
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Lesson Four 









Solution 1 Determine 3 ordered pairs belonging to the function. 


V POs2X-3 

“76—10 =2(- 1) -3=-– 5 5(-1525)€&.f 
Г (1) =2х1-3=-1 “le DE f 
and f (2)=2x2-3=1 AD, TYe f 


You can arrange these 


ordered pairs in the 





opposite table : 


Locate these three points which represents 

the three ordered pairs in the Cartesian plane 
and draw the straight line L which passes 
through any two points of them. 

Then check that the third point lies on the same 
straight line. 

Then this straight line is the graphical 
representation of this function. 

Notice that : 
e The point of intersection with y-axis = (0 » b) = (0 »—3) 


-b,0)2 (2.0) 














• The point of intersection with X-axis = ( 





X 


к 


BE-rx)-- 


From the opposite graph notice that › 
the straight line L passes through the 
origin point О (0 ›0) 








Generally | 


The function f : R ——»* R where f (Х) =аХ ›а CIR TM 
is represented graphically by a straight line passing through the origin point (0,0) 







Represent graphically each of the following linear functions : 
(1)f:f0023x-3 (2) у: f(x) =2х 
39 
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The constant function 
| Definition | Е | | 


The function f : IR —— R where f (X) 2 b »b € IR is called a constant function. 


For example: 


f:f(X)25isaconstant function where f (1) 255f(0)255/f(-2)25 »- and so on. 





| Graphical representation of the constant function 
The constant function f : f (X) = b (where b € №) is represented by a straight line parallel 
to X-axis and passes through the point (0 » b) this line is : 
* above X-axis if b> 0 • below X-axis if b < 0 * coincident with X-axis if b=0 


The following examples illustrate that : 








[f:fQo-2 |- 















The straight line is above 
X-axis and passes through 
(0,2) 


The straight line is below 
X-axis and passes through 
(0 »— 3) 


The straight line is 
coincident with X-axis 
and passes through (0 5 0) 


Represent graphically f : f (X) = -1 , then find the following : 
(1]T he degree of the function { f (5) 
(3)f (2) +f - 2) (4) (- x) 
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| Third | The quadratic function 


The function f : Ik — R where f (X) =a X? «b X c 
where а * b and c are real numbers «a x 0 


is called a quadratic function (it is a polynomial function of the second degree). 


Examples of quadratic functions : 


e f :R—— R f (X)=X 
Notice that : 







ef: R—+*R>f(X)=x?- ! 
[UR >J (X) 2 In each of the shown functions : the 


Г: ——В,/(Х)=3Х?-7Х+2 highest index of X is 2 therefore each 


FR R.f(X)-6-x? of them is a function of the 2" degree. 
о. 086—9 = 6 = X | 


Li The graphical representation of the quadratic function 


We know that the domain of the quadratic function 15 the set of real numbers {5 which 15 an 
infinite set. So » to represent this function graphically » we should represent it on a certain 
interval by determining some of ordered pairs which belong to the function. Then we draw 


the curve (paved curve) passing through the points which represent these ordered pairs. 


The following examples illustrate that : 


Example Graph each of the following quadratic functions : 
1 f:f(X)=X? taking XE [-3 53] 
2 f:f (X)=-X* taking XE [-3 53] 





ШШЩ 1 f(x) =x" 2 f(X)=-x? 





VENS felle ЫЈ oU ab) »alxdl a1 l 
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Notice that : Notice that : 


The coefficient of X? » 0 | | The coefficient of X 2201] 


• The point (0 5 0) is the point of • The point (0 > 0) 15 the point of 
the vertex of the curve ; it is the vertex of the curve : it 15 
considered as a minimum value considered as a maximum value 


point of the curve because point of the curve because 


the whole curve lies up on it. the whole curve lies below it. 
* The minimum value of the * The maximum value of 
function is zero it equals the the function is zero it equals 
y-coordinate of the vertex of the y-coordinate of the vertex 
the curve. of the curve. 
* The curve is symmetric with * The curve is symmetric with 
respect to y-axis respect to y-axis 
і.е. the y-axis is the line of i.e. the y-axis is the line of 
symmetry of the curve and its symmetry of the curve and its 
equation is X = 0 equation is X = 0 









Generally 








The quadratic function f : f (X)=aX 2 +b X c where a » b and c are real numbers 
‚ а #0 has the following properties : 


| | __{-b ;[(-b 
ED The vertex of the curve = | 3 f (58) 








2 








If a (the coefficient of x?) Is positive » then the curve is open upwards and the function has 
a minimum value equals f (=>) 
2a 
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B) If a (the coefficient of X*) is negative › then the curve is open downwards and the function 


has a maximum value equals f ( -b ) 
2a 








The curve of the function is symmetric about the vertical EM which passes through 
the vertex of the curve and the equation of that line : X = Е = and it is called the axis of 
a 
symmetry of the curve, 


Example Ё Graph the function f : f (x) = X? - 2x - 3 taking X €[- 2 »4] 


from the graph , find : 
1 The point of the vertex of the curve. 
2 The equation of the line of symmetry. 


3 The maximum or minimum value of the function. y 


me 





fOOeX'-2x-3 


ере] 
rl 15 


From the graph › we deduce that : 






1 The vertex of the curve is (1 »— 4) 
The equation of the line of symmetry is j 
X = 1 sitis a straight line parallel to y-axis and passes through the 
vertex of the curve. 


The minimum value of the function = – 4 





« 


Wi ve can ГО: rm | the- ta able L sed In gri iphing the function f f *. j= xX 2 Х- -3 where 
X Е [© 7 4 4| | )V U sing the scientific c calculator · whic! h рот S (T: SUE AS ыы VS : А 
| ж dn x = Е 2 iB р E Wu E lov m. Press ‘> ather 


21 атии y vae terae ora previous fu inc tions $ success sive y the ‚ following 


TPHA. ALPHA. 





buttons : 


Start Qu = = c t E e _ d m 7 


=== =" 


1 У; then at the beginning of the interval SIART? write @ gí 2 2] А 


Аа, n ИША; ++ hi 
Fress the DUtlon 


р 
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© At the end of the interval ENG? write the number , 
then press 

9 To determine the length of the interval STEP? write : 
then press 


The table is formed in the display » you can move by using 


button © up or down. 
MODE SETUP 


Start em 
OOD 


* To exit the program: press successively the buttons : ——* 






4.J DU! A С wi ny -- 














» 


Example Ge Graph the function f : f (X) 2 - X? - 3X - 2taking X C[- 1 »4] 
9 then find : 


1 The maximum value or minimum 
value of the function. 


2 The equation of the line of symmetry. 


Ex |-ро ті21зја 
409 


When we represent these ordered pairs 






» we notice that the point of the vertex 
of the curve is not among these points 
which makes the drawing of the dotted 
part in the opposite figure is inaccurate » so the studying of the curve will be 


difficult › then we should find the vertex point of the curve algebraically as 
the following : 





At the point of the vertex of the curve of the quadratic function »it will be : 


a 


* - | zab . 3 - 
The X-coordinate = 23 The y-coordinate = f (=) 


where b is the coefficient of X за is the coefficient of ba 


ЕР 
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Š al P = 4 =} | 
^ Xat the vertex of the curve = -= — ш 1-2 
с curve=>—— = 5 713 

ed. И 
ow Г(15)=-д+5 2-241 


^. The vertex of the curve is (1 i ‚4 1) 






From the vertex of the curve 5 
we find that : 


| The maximum value = 4 + 






The line of sy mmetry 


2 The equation of the line of symmetry y 


р" 
5 Х=15 





у 


TRY <. 
Viu) Graph the curve of the function f : f (X) = X? +2 x -3 on the interval [- 4 , 2]: 
From the graph, find: 


(1) The maximum or minimum value of the function. 


The equation of the line of symmetry. 










| Example Ө In the opposite figure : 
ABCO is a square and the curve represents 
the function f : f (0 = x"? 
Find the coordinates of the points : 4 A 
A B and С 


Draw the square diagonal AC to intersect 
the another diagonal BO at the point M 

-* The two diagonals of the square are equal 
in length and bisect each other. 

« МА= MB = MC = MO and let : MA = ( 





x MA = МВ = МС= МО =! 
~ Ail ; i hel vb » B (0 ‚2.6 
А, ЄВ where f (X) 2 X* 








Scanned with CamScanner 








Ву substituting in the rule of the function 

{= к „Чар (ЮО 
и. (= O (refused) or ldem 4 [= | 
SACOSS T) +В (0 + 2) andC (71 $1) 








1-=Х (<) 


p- = uorounj aq Jo anpra шпшшш ot p (E) 


|-(t) с- (£) 
[-(2) эдйәр 0192 ou (1) 
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Ratio, proportion, 
direct variation and 
inverse variation 


Lessons of the unit: 


| 1. Ratio and proportion. 
2. Follow properties of proportion. 


| 3. Continued proportion. 


4. Direct variation and inverse variation. 


> Use your smart 








phone or tablet : 
to scan the QR Code 
i Big [s) 
and enjoy | ae 3 
watching videos. в 
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> Unit Objectives : 


By the end of this unit, student should be able to : 

* recognize the concept of the ratio. 

e recognize the properties of the ratio. 

* recognize the concept of the proportion. 

* recognize the properties of the proportion. 

* recognize the concept of the continued proportion. 


* use the properties of the ratio and the proportion for solving 
a lot of problems. 


* recognize the concept of the direct variation. 
e recognize the concept of the inverse variation. 


* solve real life problems on the direct variation and the inverse 
variation. 


e appreciate the role of mathematics in solving a lot of real life 
problems. 
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LESSON 


Ratio and proportion 





We have studied in the primary stage that the ratio is one of methods of comparison between 





two quantities. 
| For example: 
If a pie is divided into four equal parts and Hany ate one part only of it » then : 


* The ratio of what Hany ate to the whole pie is 1 : 4 


and it 15 written as i 


* The ratio of what was left of the pie to the whole pie is 3 : 4 


and it is written as 4 





* The ratio of what Hany ate to which was left of the pie 31:3 


and it is written as + 


| Generally 


If a and b are two real numbers : then : 
E . al 
The ratio between a and b is written a: b or T 


and is read a to b where : 
a is called the antecedent of the ratio » b is called the consequent of the ratio › a and b are 


called together the two terms of the ratio. 


У РИА fele -oU СА) ука] 49 
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ll Properties of the ratio 


Property @ 


The value of the ratio does not change if each of its terms is multiplied or divided by 





the same non-zero real number. 





For example: 


*1:221x(4) :2х (4) 





The value of the ratio (= 1) changes if we add or subtract (to or from) each of its two terms 
a non-zero real number. 





For example: For example: 


:3:4234(1):4 € (0) :5:825-(9:8- (3) 


le 3 dea: 5 he. 5:822:5 
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CULA 


The opposite table shows two sets of numbers. 
If we look at these sets » we can notice that : 


2-4 =F = Rp each of the — 1 
= * 16 "98 = 17 = 54 each of them equals 1 





In this case » we say that the numbers of set (А) are proportional to the corresponding 
numbers in the set (B) 


The previous form which expresses the equality of two ratios or more is called proportion. 


Definition of proportion 


It is the equality of two ratios or more. 


I.e. 


If = = » then the quantities a » b »c and d are proportional. 


And vice versa : If a » b » c and d are proportional : then : T = = 
• [a] is called the first proportional. • [Б |18 called the second proportional. 
: (€) is called the third proportional. e | | 15 called the fourth proportional. 


are called extremes and are called means. 
| 7 


For example: The numbers | ›4 » 7 and 28 are proportional numbers » because -/ = 5с 


And : (1) is the first proportional » (4) is the second proportional › [7 | is the third proportional › 


is the fourth proportional»[ | and 28 | are the extremes of this proportion and 


are the means. 


| Properties of proportion 


_ Property D — | — 
If 






‚ then: a x d = b xc (the product of the extremes = the product of the means) 


= 


T 


A 
b 


The reason : If we multiply each ratio by b d » we get : I xbd= E xbd 


lé.axd-bxc 
| Example GT) 1 Find the third proportion of the quantities : 3 54 s =- and 20 
2 Find the fourth proportion of the quantities : 18 a^b 512 ab? 5 21 ab and -... 


p | 
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оо = 
1 Let the third proportion be X 





rts al . 3 
^. The quantities 3,4. Х› 20 are proportional. irs = 
From the previous property i 3 х20=4Х 
4 Х= 60 ^. X (The third proportion) = 15 


2 Letthe fourth proportion be X 


г. The quantities 18 a? b › 12 ab^ 521 ab » X are proportional. 





2 | 
. 8a b. 21 ab 5a ZLib л Зах = 201 abx2b 





та? X X 
A 

г. Зах= 42 аЬ? хх 2X-214b? 
a 


«+. The fourth proportion = 14 b? 


TRY 1 
r yourself 
If the quantities X , 23 , 15 and 69 are proportional » find the value оѓ: X 


к= 


Example (22) Find the number that will be added to each of the numbers : 1 5 13 57 and 


| 31 to get proportional numbers. 
LetthenumberbeX ..1+%X5134+X57+X 31 + Xare proportional. 
TES. E , | 
ЕТЕР 5+1) X31) = (X 7) (X+ 13) 
г. Ж +32 X 4 31 = 2 +20 X 4 91 7. 32 Х-20 Х= 91-31 
^. 12 Х= 60 ©. Х=5 -. The required number = 5 


Example If 2 X+ 5): (3 X-3)-25:4 Find the value of : X 




















TET 2216.5 

Solution . 43:53. A “ 4(2X4+5)=5 (3 X-—3) 
.8Х+20=15Х-15 “ 20+ 15 = 15 Х- 8 х 
е 35 = 7х DNA 


7 


| Example 4 Find the number that if we add to the two terms of the ratio 17 : 22 


the result will be 6 : 7 
Let the required number be X QI-X 6 
224X 7 
(04 77 + X) = 6 (22 + X) 19 +7 X= 1324+6X 
27. Х-6 Х= 132 119 А 





‚ X (The required number) = 13 


^5 L.  ——— ———— RE НЕЧЕ Tn I yN аай 
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Lesson One 










Find the real number that if we subtract from both terms of the ratio 2 


it will become 3 


| Property | C) | 





+ 


Ifa x d =b x c ›Шеп-———=-© 
"d b d 


(41-3 






axd bxc + а С 


The reason : If we divide each ratio b pa uM n UAL 
e each ratio by b d » we get : bd bd „а 


Also we can deduce that : 


"oy 
bum 


elfaxdzsbxc ;,then——2— 
wea С d 
elfaxd=bxc бони MEN 
Ne” a С 

ge 
eIfaxd=bxec ‚бан = 
M4 d b 


Example Ө In each of the following › find = if : 








№ 12% X=3 xy 2>X=7Yy 
v^ el : . = & — il 
1 e 12xX=3xy 'w 2 4 
2 vyX74Y y 472 -4*177 


Example O if4x-3y:2X+y= 5, find in the simplest form the ratio X : y 





"E ыы E ^.7(4X-3 )z4(2 X4 : 
2X4y ! У у) 
x 28 Х-21у=8 Х+4у 728 Х-8 Х=21у+4у 
2, 20 х=25у мет) Жа 
53 
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Example @ и2х?-6у’=ху find: х: у 


Си  2X°-6y = Ху 





“(2X+3 y)(X-2y) =0 .2Х+3у= 0 
X _ -3 
;then2 Х=-Зу а. Lr i 
or X-2yz0 then X2z2y A =] 
ieu 3 uv 206 2 | 
у 2 y l 







[1] и2а-55=0 » find : =. 

X+2y _7 x 
2) If —_—*— = — » the hat :— = 
4X-3y е > then prove t ; 


(3) If 4 a2-9 b?=0 ‚ find a:b 


toju 





T 
L- a PUR == 





Le The antecedent of the first ratio z The consequent of the first ratio 
The antecedent of the second ratio The consequent of the second ratio 
The reason : If we multiply each ratio by D ewe веі: — x SIUE Vo 
: wm БВ j > с d Æ 
l.e. : — o —— 
C d 


le: 1£- 0.2 2 а _ 4 S 
For example: If 255 » then =з and ->= 1 


| Example @ 1n the opposite figure : А 
ABC is a right-angled triangle at B in which: 





D EAC , E EBC where DE L BC D 
‚ОЕ = 3 cm. and ЕС = 4 cm. Find AB: ВС к 


С 4сп. | В 
In АА ABC > DEC : m (4 B) = m (4 РЕС) = 90° , Z C isa common angle 
г. т (4 А) = т (4 EDC) 


7. ДАВС ~ A DEC › then we deduce that ; АВ = ВС 

рЕ ЕС 
, AB . ВС . AB_ 3 | 
“а g "BC 4 (Q.E.D.) 
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Lesson One 








sthena=em and b = dm (where m is а constant # 0) 





| ANS 
и = d 


le: 17-1 3 s j 
For example: H Bo еп: а=3 m В = 4 m (where m is a constant 7 0) 


Example 9 lta:bz 3:5. find the ratio20a—7b:15a+b 


И me | 
"7.5 63m s bz5m (where m # 0) 
Substituting by a and b in terms of m : 


‚ 20a-7b _ 60m-35m 25m _ 1 


l5a+b 45m+5m 50m 2 


Another solution : 
20a-7b 





By dividing the terms of the ratio = by b 
15 а+Б 
» then substituting by the value T = i 
a 3 
.20a-76. 20(5)-7 _ 205577 12-1, ат 
= ~ 10° 2 


l5a*b  js(3|],] 15x2 9+1 
IS(-—-) +1 5х5 +1 


| X 
Example 40, If T 4 and = 5 ‚ prove that : 


(Тах+4Ъу) » (П ау+ь х) › 12 » 14 are proportional quantities. 


за=2то b=3m (where m #0) 


| Solution 





„, Х=ЗК у=5 К (where Kk #0) 
[Notice that : We used two different constants m and k] 


Substituting by a » b » X and y 
7аХ+4Бу 7x2mx3k*4x3mx35k 


Пау+ЬХ _ |х2тх5К+3тх3К 
_42тК+6б0шК _ l02mk _ 6 
~ 1O0mk+9mk ll9mk 7 
12 _6 
l 7 
‚ (тах+4Ьу) ›(Пау+ЪХ) » 12 and 14 are proportional quantities. 


55 
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ps. = = . prove that :(2 X +y) (X € 2 y) › 12 and 16 arc proportional 
V | 


quantities. 


"nra 





ICE M 


Example d The ratio between two real numbers is 4 : 7 
If we subtract 16 from each of them › then the ratio between the two 


obtained numbers is 2 : 5 Find the two numbers. 


Let the two numbers be a and b 





. 4 = 4 ^.azám b= 7 т (where m #0) 
b 
ме = 2 5 14 m—32'= 20 m='80 
7m- 5 Р 
7. 80 — 20 т – 14 т 7. 48 = 6 т "mc =8 
2 a=4x8=32,b=7x8=56 l.e. Тһе two numbers аге 32 апа 56 





9 





The ratio between two integers is 2 : 5 If 2 is subtracted from the first number 
and 1 is added to the second : then the ratio becomes | : 4 
Find the two numbers. 







|, С `Цачиод Áq ло, Га 
£ + (£) ‘Jasno Aq JAK | | С t VO 


2 Ti 
/ Jjosuno 44 An jo / ff] 
96 
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LESSON 


Follow properties of proportion 





In this lesson » we will study the property (5) from properties of proportion » before studying 
this property » we will study an important remark in proportion to help us solving problems. 


tt. Important remark | 








бу» а C 
If a » b »c and d are proportional quantities and we assume that : Fr dmm then 


d 
(а) = bm , (c) = dm 


For example: 
ве es 2 „©, | C 
Ше == 4 s then a до 3 


d 


Ru 


22 





Generally 


НазБос ›4 э›е of >... are proportional quantities and we assume that : 


... = m • then (а) = bm » (c)=dm » (e) = fm › -- 





Example a If a » b »c and d are proportional quantities » prove that : 









| | 2 xou 
py 2atie 28074 Bill 
7а-5с 76-5 ‘ 
C at = bm = dm 
SEM 1 etga” (а) ‚ (© 


2b-3d) 2b+3d 
. 2bm«3dm _ т(20+20 _-25+39 pHs. 
L.H.5.—7-75m-sdm m(7b-5d) 76-54 


Ato fe ph - OW А>) хабы! 97 
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ü € 
2 Let—=—=m ^. (а) 2bm » (c) = dm 
b d 
ate _ ам _ m(bed) _ (1) 
bd bd (b +4) 
ec — (bm?«(dm? _ b? m2 +d? m? _ т? (Б + d^). -m (2) 














ab+ed bmx b+dmxd b?m+d?’m m (b? + d?) 


C а^ +С 


ate 
5 — 
From (1) and (2) we deduce that : yo ud ^ abecd 








Example @ из ,ь,с а ‚сапа fare positive proportional quantities » 


(c) = dm ` (e) = fm 

























b? +d? +f? b? + 02 + f7 
_ т^ (^4 + £4) _ <= -— (1) 
ү 2+2 + Р) 
| | РУ 20 а 
From (1) and (2) we deduce that : д = 
© e) b^-d^«-f? b 


5a-2c 4а+3с 
5b-2d 2d — 4b4+3d 





if = — , prove that: 


If we consider the proportion : 





|" and the 2" 


• |f we add the antecedents and consequents of the 
9+6 _ 15 _ 3 


15-10 25 5 


ratios » we get the ratio 


which is one of given ratios, 


e Also if we add the antecedents and consequents of the 2™ and the 3" ratios; we get 
ы 6 * 3 0 3 * Li П 
the ratio ———— = те = = = one of the given ratios. 
10+5 15 5 5 | 


• [f we add the antecedents and consequents of the three given ratios » we get the ratio 


_9+6+3 . 18 . 3 -= one of the given ratios. 


I4 1045 3 5 
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* Since the ratio does not change if we multiply its two terms by а non-zero real number › 
then if we multiply the two terms of the first ratio by any number as 2 and multiply the 
two terms of the second ratio by any other number as (— 4) » then the previous proportion 
stays true. 

iw dS eee lee 
730 -40 3 
e [f we add the antecedents and consequents of the first and the second ratios » we get 


wat, 18—24 — 6б 3 
the ratio ——— = —— = = = ii oe 
30-40 ig 5 "One of the given ratios. 
* [f we add the antecedents and consequents of the three ratios» we get the ratio 


30=40+5 5 » ne ог the given ratios. 


From the previous points » we can say that : 

[f we have some equal ratios › then we can obtain many other ratios » each of them equals 
any of the intial ratios. This will happen by adding the antecedents and consequents of 

all the ratios or some of them directly or after multiplying the two terms of each ratio by 


а non-zero real number. 


lC. 


fx = =... and m, эту эт; s are non-zero real numbers 


_ 
— — 


NN 
d f 
т, а+т.с+т. e+- | | 
| 2“ 3s опе of the given ratios. 


, then —— ———- 
m, b +m, d +m; Ё+ 


Remark : The first problem in example (1) can be solved by using the previous property as 
follows : 
^ a »b „с and d are proportional quantities. 


- 3 — £ multiplying the two terms of the 1° ratio by 2 and the 274 by 3 


^b d 


Then the sum of antecedents : The sum of consequents = one of the given ratios. 


n 2а+3с — one of the given ratios. (1) 
26+34 
2 d | 
Multiplying the two terms of the 1°' ratio by 7 and the 2"* by (— 5) then 
the sum of antecedents : the sum of consequents = one of the given ratio 
5. Та-5С 5 one of the given ratios. (2) 
7b-5d 


2843c ..72—5€ ‚ 2а+3с _2b+3d 
From (1) and (2): 543d 7b-5d '" Ja-5c 7b-5d 
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UNIT 


= 








ample ik Bi Л. ES 
`Ехатр ао, 


rove that; 35b * € 1 
p a*b-c 3 





Multiplying the two terms of the 2™ ratio by (- 1) » then add the 
antecedents and the consequents of the three ratios : 


. The sum of antecedents 


Pe = one of the given ratios. 
The sum of consequents i 


‚ a-b+c_a-bic_ | нь 
945° 9 = one of the given ratios. (1) 





Multiplying the two terms of the 3™ ratio by (- 1) » then add the 
antecedents and the consequents of the three ratios : 


. а+6-с _a+b-c 


“44523 Е Ое of the given ratios. (2) 
From (1) and (2): г. 4-356 а+о-с 


Вс 2 1] 





"^ а+Ь-с 6 3 


| Example 4 If ath b+c _ с+а А 


11 9 4 


prove that; —@+>+¢ _ 6 


5at+4b43c 25 








Adding the antecedents and consequents of the three ratios. 
‚ Те sum of antecedents 


. The sum of consequents 


.2a-2b«2c 
24 


. а+Ь+с 
Е 2 


= one of the given ratios. 
= one of the given ratios. 
= one of the given ratios. (1) 


Multiplying the two terms of 1* ratio by 3 and the third by 2 and adding 
the antecedents and consequents of the three ratios 


. The sum of antecedents 


EA — one of the given ratios. 
The sum of consequents 5 


„ 3a+3b+b+c+2c+2a one of the given ratios. 


33+9+8 
A MM = one of the given ratios. (2) 
From (1) and (2) : 
‚ а+Ь+с _ 5а+46+3с .. 2+b+e _ 12 _ 6. 
12 50 `` 5а+46+3с 50 25 
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Lesson TWO 





(Example Æ p24 _ 4b+7¢ _ Ter 


Х+2у 2у+5, 524X’ 


prove that : = X 


eo У 


Multiplying the two terms of the 2™ ratio Бу (— 1) » then add the 
antecedents and the consequents of the three ratios : 


à*4b-4b-7c«7c«a 2a а : | 
ew tees e Ж iven ratios. (1) 
тетт С КОМИ жени стег ox опе of the g 





Multiplying the two terms of the 3™ ratio by (- 1) » then add the 


antecedents and the consequents of the three ratios : 


, STAD ba т0-76-а _ 8b. 2b. 7 : " 
X+2y+2y+5z-52-X ду = 22 = опе ofthe given ratios. (2) 
From (1) and (2): <. 2 = 25 PETERE Ж 
x У 2b У 














[somes „Є pue pu JO sjuanbasuos 


ри? зиэрозэше ay) Zuppe рит с Aq ONE „$ JO sunay au gurA]dnnui susp х 


sore эәлці ay} JO sjuonbosuoo pue sjuopooojue 


A 3urppe pur (| —) Aq ones „EEZ Aq onea pu JO SUD) OY 3urA[dn[n]A + : IH] j[2s1no Áq arog [4 


[шр = 2 « wq = € : jurH] j[as1noK Ад элода 


Г yasanok Аа Кд јо / 
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LESSON 


Continued proportion 


Definition 


|6? =ас. 
The quantities а » b and c are said to be in continued proportion if EH Or rem 


In this proportion › a is called the first proportion › с is called the third proportion 


and b is called the middle proportion (proportional mean). 





For example: 
The numbers 4 ; 6б and 9 form a continued proportion because : г = $ or because : (6)? =4 х9 


where 6 is the middle proportion › 4 is the first proportion and 9 is the third proportion. 
Notice that : | E 
| О ifa » b and c are in continued proportion › then : b^-ac  Le.bsx'[ac 
and the two quantities a and c should be either both positive or both negative. 


Я For any two positive numbers or any two negative numbers X and y › there are two 


middle proportions ( (4x y and -Үху) 





Ехатр!е o Find the middle proportion (proportional mean) between each two 
quantities : 


15,20 2 (mw з 243 ,6үз 


1 The middle proportion = +1 5х20 = +71100 = + 10 


2 The middle proportion = =. Г m? = + (т 
З The middle proportion = + , | 2 3 х 6*3 = +1 36 ==6 
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eee lan Th 
Example (2) Find the third proportion of each two quantities : 
1 12,18 2 ~8X7 у? 4 ху 





|. Let the third proportion be c : 


12 _ 18 i Bulb e Bod 


— 


18 С TUS 12 





2 Letthe third proportion be c : 


i -8X'y* 4x3y 


Ё4х*у с | 
4ХЗух4хЗу 16x%y? Р | 
Se ae а шт ;7-2X | 

—-8X"y -8 Ху 
(1) Find the middle proportion between 32 and 18 | 





Find the first proportion of 8 and 16 





се Remark | == л = 
b 
C 








| EUST 
If a » b and c are in continued proportion and we assume that : oo 


,then = т A (b)- ст (1) 


‚с == а= bm 
: te епо 
Substituting for b from (1) : ~. а= (ст) т Sy (a) =cm 





Le. 


суп 
Иа = тоеп { 2 


С zc | 


Example (&) If a » b and c are in continued proportion › 


422-3? 
4b?-3c? 


а 
prove that : = 


в M =cm » = cm? 
Lets = = m (b) (а) 
442-зЬ2 4(ст?}?-3 (ст)? _ 4 с? mt-3 с? т 
"72522302 4(ст)2-3с2 4&с®т°—3 с^ 
c? m? (4 т? - 3 
VA cad (1) 
с (4 те — 3) | 
cm? 2 | 
E ТЕ ЕТ | (2) | 
j er oe 4a?-3b^ a | 
From (1) and (2) we deduce tna "ag-ad c | 
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Another solution : 
,a b Т ИИИ 
Ет Jb = ас 

4 a? 3 ac а(4а-3с) a RHS. 


О L.H.S. = —— = — = 
4ac-3c^ c(4a-3c) € 


Example o If b is a middle proportion between a and c › prove that 
1 a- b a-c 
а a+b 
2 ab-c^-(b-c)(a*b-c) 














MIU -b is the middle proportion between a and c 
а » b and c are in continued proportion 
a b, 
Let ps rx m 
"o b, = cm * (а) = cm? 
— 2 ‘m(m-— 1 m-1 
1 _a b cm CH. cm im =. m (1) 
4 cm- ст“ m 
,.a-c  cem^-c  c(m'-1) c(m-l)m-*1) m-l (2) 
'"' a+b” ст +ст стт+  cm(m+!1) т 
From (1) and (2) we deduce that : 
a-b a-c 
а a+b 
2 2 (ЖИНИ: | 
(m? — 1) (1) 


2 -- ab-c^-cm^xcm-c?-cm-c-g 
(V. (b-c) (a +b + с) = (ст – с) (ст? +cm + с) 
=с (т- 1) хс (т? + т + 1) 


= с^ (m- 1) (m + т + 1) 2 e? (m? — 1) (2) 


From (1) апа (2) we deduce that : 
ab —c? = (b—c) (a+b+c) 





| | . 246 (2 
If a » b and с are in continued proportion » prove that: SECUS. а 
362-4а2 p? 








icum ыыы cmn E c T—Á— mnes 
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(| Generalizing the definition of the continued proportion 


The quantities à 5b sc sd 5.. are in continued proportion if : т = 2 - 7 = 
For example: 
The numbers 16 › 24 5 36 and 54 are in continued proportion 
because : A = x = x (cach ratio — £) 
се Remark 
Ifa sb +c and d are in continued proportion and we assume that : 2e Ta Te =m then : 
=й г (с)=ат (1) | 
22m ^ b=cm | 
Substituting for c from (1) : .. b = (dm) m Ls (b) - dm? (2) | | 
` - -m г. а= Бт | 


7 (а) 2 dm » 





Substituting for b from (2) : ~. a = (dm?) m 


| 


* -í-f-m , then (c = dm] › (b = dm? ) and [a = dm? | 


Example Ө If a » b „с апаа are in continued proportion 





+9 a-c 
‚ prove that : Бтр 


Solution Гео 2m a (c) 2 dm , (b) = dm? ‚ (a) = dm? 


| а+а _ dm4d _ d (m? + 1) 
'" b-c*d  dm?-dm«d d(m?-m-l) 








_ (m+ 1) (m-m +1) 


э = п + 1 (1) | 
m*-m-4l | 
a-c _ dm'-dm dmm- 0) (m-D(m*D ү | m | 
b-c dm?-dm  dm(m- 1) (m - 1) 
а+ d а—с 





From (1) and (2) we deduce that : а “be 





yourself LI +2 b. с+а 


| If a »b »cand d are in continued proportion » prove that : buss ob | 


АИ [eg - ol) CLL) жа] 65 
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Example O If the quantities a »2 b »3 c and 4 d are in continued proportion » 


prove that : (2b —3 c) is a middle proportion between (a — 2 b) and (3 c — 4 d) 


i . ( j 2 nas ж. 
Let = 2b = 3€ =м n (3c)24 dm » Qb)j24dm^ » (а)=44т 
2b 1с 4d | 


proving that : (2b — 3c) is the middle proportion between 








(а — 2b) and (Зе — 4d) 
means proving that : (2b = 3c)? = (a - 2b ) (3c - 4d) 
(26 - зс) = (4 d m? — 4 dm)? 
- (4 dm (m - д) = 16 d? m? (т - |» (1) 
» (a - 2b) (3c - 44) = (4 dm? — 4 dm?) (4 dm – 4d) 
-4 dm? (m - 1) x 4d (m - 1) = 16 d^m? (m - 1) (2) 
From (1) and (2) we deduce that : (2b — 3с)? = (a – 2b) (3c - 4d) 
2. (2b — Зс) is a middle proportion between (a — 2b) and (Зс — 4d) 
Another solution : 
à » 2b »3c and 4d are in continued proportion. 


а 20 A Jt 


"2b 3c 44 


Subtracting the terms of the 2" ratio from the terms of the I? ratio 








ар. one of the given ratios 
' 2b - 3c лен (1) 
Subtracting the terms of the 3™ ratio from the terms of the 2™ ratio 
2b—3c _ one of the given ratios > 
' 3c - 4d 5 Sem 2) 


From (1) and (2) we deduce that : 2 = <9- 2С. 
!) (2) 2b- 3c 3c - 4d 


^. (26 — Зс) is а middle proportion between (a — 2b) and (3c — 4d) 






| up=3 « WHP é ps rimy | j[osios £q aod С) 


| Ш2=4 & UID = ир | j[osano& Ад arog [4 | 


РС) rc *(L) | 
 yasunok Аа hy уо ГАЗУ 
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LESSON 


Direct variation and inverse variation 


pid [=] 
Тһе Чгес{ уапайоп Б 


[s] 


(CEN 
It is said that y varies directly as X and it is written y oc X if 


y : 
= m , where m is a constant = О 


»the relation : y = m X is represented graphically by a straight line passing through the 


origin point (0 » 0) 








i.e. 














For example: 

The perimeter of the square (P) 1s varying directally with its side length (b 
Because: P=4¢ ог т=4 р 
and the following table expresses some 
values of l and values of P corresponding 


to them. 


Side length (b 





The perimeter (P) 





| and the opposite figure represents graphically 


the relation between P and { 
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ны. =. 


Example @ Show which of the following graphs represents a direct variation 
between X and y : 








The graphs which represent a direct variation between X and y are : 
с, € and & because in each of them › the straight line passes through 


the origin point. 


Example e If a? + 4 b? = 4 ab » prove that: a œ b 








To prove that a œ b we prove that a = m b where m is a constant # 0 







- a^ -4b^24ab “.a?—4ab+4b7=0 
к .2b)? 20 ла-2Ь=0 
а= Га=2) sab 
3X-5y 
Иду = 7 for every values of XER, ; y ER, » prove that : X œx y 





Property 


If y œ X »the variable X took the two values X, and X, and y took the two values y, and y; 


respectively » Шеп: 
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Because : ^ y ax then y = m X where m #0 
„atX=X% > Y=%  theny,=mxX, (2) 
pividing (1) by (2): ~. cl н у X, 

2 mx, ys X. 


Example B) If y < X and y = 20 when X= 7 
» then find the value of y when X = 14 





"V" Vor X UN NUS 
У, X, 
wheny,220 » X,=7 » y,=? s X,=14 
. 20_ 7 ov =20Х М 
. у, — ] e» pa 7 - 40 


"yzmX(mis a constant # 0) 


усл 

у= 20 а5 Х= 7 A202mx1 

mao у= 2 

» when X = 14 „үш = x 14 y= 


Example e If X and y are two variables where y varies directly as the multiplicative 
inverse of (2x) If y 2 18 when Х= 2 


Find the relation between X and y » then find the values of y when 


xc 10 91> 4} 
"TM l 
-- у ос the multiplicative inverse of x 


syam X? where m is a constant # 0 


nyax? 

. 18= 3 пана К M 
syzl8asX-22 ^ 18 = тм х (2) -m=z =4 
^ у= 5 X° This is the relation between X and y 

җе» Ба = 
а5 Х=0 Ay= 7 x0=0 

ad. eden 
аѕ Х=1 у= 4 х1= 4 =274 

ПИ. А ae 
as Х= 4 “y= qx 64 = 144 
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UNIT 


о 
Example Ө If (V) denotes the volume of a right circular cone › its height is constant and 
if (V) varies directly as the square of radius length of the base of the cone (r) 
and the volume of the cone was 477 cm? » when the radius length of its 
base = 15 em. 


Find the volume of the cone when the base radius length = 10 ст. 


2 


; 
E» V ru a = e dn 
a 1 V 


where V, = 477 cm? 5 гу = I5cm. » У =? эг, = 10 cm. 








‚ 477 (152.9 _ 477 x4 _ 248 
Ет = (12) 7 “У, = = 212 cm: 


9 










The inverse variation 


| Definition ' | 


It is said that y varies inversely as X and it 15 written у o ~y if 


i.e. X y = m » where (m is a constant # 0) 





For example: 
The uniform velocity (v) changes inversely as time (t) when the covered distance 15 constant 


d 
Because: v=—- ог у= 


» in this case we say that the velocity changes directly as the multiplicative inverse of time 


g в # ] 
and it is written as : У 0 —— 
b- . . 2 
| Exam ple Q If a? b^ — 10 ab? = — 25 » prove that : a varies inversely as b^ 


: * J 2 
To prove that a varies inversely as b^ we prove thet : ab^ = m where m #0 





Solution 
„ a? b^ — 10 ab^ = – 25 s abt- 10 ab? +25 20 
“, (ab? – 5)? 20 „. ab^-520 
5 ab? = 5 7. a varies inversely as b? 


Scanned with CamScanner 


NT MEME пасс И 
| Lesson Four ——— 


2 12 
lfa b +49 = 14аь prove that :a x + 





| , 
If y X x the variable X took the two values X ‚ 9X, and as a result for that y took the two 





| D | | m 
Because : ^ y © c » then y = > where m #0 


at X = X, у= у; then y, 2 —- (1) 
] 
sat X =X, jy = y; » then y, = =— (2) 
Dividing (1) by (2) : 
Y m m_m Хх. X 








Example If the length of a rectangle (() varies inversely as its width (w) › when the 


area is constant and [212cm.aswz8cm. » find : l when w = З cm. 





Solution le = 
{ 





W, | 
хн ‚ where l, = 12 ст. »w, =8 ст. >} =? sW, = З ст. 
| 
* а ( 8 3 


Another solution : 


1 
kA ( у = т »where m 1$ а constant z 0 
5 т= 12 х8 = 96 - [у= 96 


+ 31=96 ^ = 29 =32 сп. 


"s { = 12 ст. as W = 8 cm. 


When w = 3 cm. 
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UNIT 


Example @ If y varies inversely as X and y = 6 as Х=2.5 » find the relation between 


X and r » then find the values of y if X = 
"Ху = т where m is a constant x 0 
иы as Х = 2.5 » f= 6% 2.5= 15 
. The relation between X and y is Х у= 19 | 
sat X=5 "5 у= 15 Y Е 


Ехатр!е © Ну = 1 + b where b varies inversely as х? andy = 17 аз X= > 


Find the relation between X and y » then find the value of y when Х=2 











Solution р wc ES ^ b=- , where т іѕ а constat#0 ~. y=1 + 
x^ x? X 

‘у= 17 а5 Х= 1 17 =1+- 5 д 2r. 

i (5) 4 

2 4 








If y varies inversely as X and if y = 2 as X= 6 » calculate the value of y as X 21 | 







ZI ГЛ [ = 9 0: Wy j[osinos Аа 2лоза [3 
09 £4 K $ =x% : зеца jpsinok Аа элола J 


Г nasunok Аа An Јо | 2952] 
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» Lessons of the unit: 





1. Collecting data. 


2. Dispersion. 
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> Unit Objectives: 
By the end of this unit, student should be able to : 
e recognize the different resources of collecting data. 


e recognize the methods of collecting data , and the advantages 
and the disadvantages of each method. 


• recognize the concept of the sample. 
* recognize the methods of selection of samples. 
* recognize the types of the samples. 


* choose the best method to select a sample for studying a certain 
phenomenon. 


* use the calculator and the computer for generating random 
numbers used in the samples. 


e recognize the dispersion measurements. 

• recognize the advantages and the disadvantages of the range as 
one of the dispersion measurements. 

* calculate the range of a set of individuals. 

e calculate the standard deviation of a set of individuals. 

* calculate the standard deviation of a simple frequency 
distribution. 

e calculate the standard deviation of a frequency distribution of 
Sets. 

e use the calculator to calculate the standard deviation. 
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Collecting data 


e The statistical investigator collects + classifies + represents and analyses data in purpose of 


deducing some results on which he depends in making the suitable decisions. 

е The more data is accurate • the more the decisions will be true and reliable. 

e Collecting data in such scientific methods will lead to get accurate outcomes when doing 
operations of statistical inference and proper decision making. 

e Collecting statistical data demands knowing the resources of collecting it and determining 
the methods of collecting it. 


(| Resources of collecting data is classified into 





m Primary resources (field resources) : 
These are the resources from which we get data directly. 
Я Secondary resources (historical resources) : 
These are the resources from which we get data that previously collected and registered 
by some authorities » formal organisations or persons. 
with representing the advantages and the 


| Secondary resources 
'* Central agency for public mobilization and - 


| interview. | 
e T | nterview. С 
‚ The personal | f statistics. 
Examples : e Questionnaires (survey); |, Mass-media and internet. 
| T measnrines |, | . 
e Observing and measuring. |, Documents of data of employees in a company. 


Advantages . | Accuracy. 


t needs more time: effort and 
money besides it requires more 
investigators in large societies. | | | 
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There are some examples for each resource 
disadvantages of each one : 
9 Primary resources 












Saves time » effort and money. 









It is less accurate. 





Disadvantages : 
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Methods of collecting data ` 


* The method of collectin о data depends on the aim о 
depends on the size of the statistical society under study. | а 
= ы * * а А г ommon C агас ers. 
* The statistical society is defined as all values which have genera? с 





f collecting these data and it also 


For example: 
| * The workers in a factory represent a statistical society » 
| whose value is the worker. 
* The pupils of a school represent a statistical society » 
whose value is the pupil. 





We will show two methods of collecting data : 





| Method of mass population : cde 9 Б 
It is based on collecting the data related to the phenomenon under study from all 
individuals of the statistical society. 

Method of samples : 

It is based on collecting data related to the phenomenon under study from a representative 


sample of the society » and applying the research on it » then generalizing the results on 
the whole society. 


There are some examples for each method with representing the advantages and the 
disadvantages of each one : | 














T Method of mass 
population 























(2) Method of samples 





* A sample of a patient's blood to make some 
clinical check up. 

* A sample of some products of a factory to find 

out if it matches the standard specifications. 


e Elections. 
e Census. 















Examples : e Setting up a data base of all 


employees in an organization. 


| * Accuracy. | * Saving time › effort and money. 


• It is the only method for collecting data about 
large unlimited societies such as the search on 
contents of the desert sand. 

* It is the only method for collecting data about 
some limited societies in which mass population 
method leads to a great loss in it such as 
checking a sample of a patient's blood because 


of checking the whole blood of the patient leads | 
to death, 


* [nclusiveness. 
| * Neutrality. 

| * Representing all the society 
individuals. 






























• Sometimes it needs long 
time » great effort and 
а great cost. 


* The results sometime 
if the sample doesn't 
society authentical] 
Called a biased sam 


$ are not accurate specially | 
represent the statistical 


Y 9 in this case the sample is 
ple. 






Disadvantages : | 
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nn ФНО ONS 


In the following » we will explain the concept of the sample and its types and how we select it : 






The concept of the sample 





It is a small part from a large society that looks like the society and represents it well. 


‘How can we select the sample ? 


The types of samples according 


to the method of selecting it 





а 


The biased selection 
not a random sample or 
deliberate sample — . 


| в | 
The randomly selection 
| random sample 






















Layer random sample 


Simple random sample uu 
(in case of the heterogeneous societies). 


(in case of the homogeneous societies) 


———— „икан. 





* [t means that we select the sample in a way to satisfy the objectives of the research. 


This is called the deliberate sample. | 


For example: | 
If we want to know how the students understood 
a lesson in algebra » we must analyze the 
outcomes of the test by considering the outcomes 
of a group of students studying the same topic 


without the other students » this is not a random 





selection. 


The biased selection is not representing the statistical society. 
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Random selection (random samp 


rof the population has an equal chance of 


It means to select a sample such that every membe 


having selected, 
< of the random samples which аге: 


The following are the most important type 
(7) Layer random sample. 


T Simple random sample. 


eal Simple random sample 


which are not naturally divided into groups or classes. 


ber of individuals of statistical society as 














e It is used for the homogeneous societies 


e It is selected by two ways according to the num 


| the following. 


Q The first method : If the size of the society is small : 





‚ This method will be carried out as follows : 


1 Each individual of the society takes а number › this number 
is written on a card such that all cards are identical. 


Г.е. there is no difference in colour or size. 





Each card is folded well such that the number does not appear 
‚ then they are put in a box and mixed well. 
from the box blindly » then we turned well the 


We select the sample by drawing one card 
ach the required number of the sample. 


cards and select the next card » and so on till we re 


This method is suitable if » for example » we select a sample of 10 workers from 


a factory that has 50 workers. 





In this method » every individual of the society has a number • then 


we select the sample using the property of the random number in the 


scientific calculator as in the opposite picture. 




















following keys respectively from the left : 
e 


then а decimal will appear on the display in the field from 0.000 to 0.999 


4 |-decimal digit » add two zeroes to make ita part of 1000 


• We press the 





• If we get 
For example: (0.2 — 0.200) 
‚ [f we get a ?-decimal digit » add one zero to make it a part of 1000 
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Lesson One 





For example: (0.64 — 0.640) and so on. 
‚ Take the number neglecting the decimal point » then the individual who has this number is 
selected as а member of the sample ; then repeat pressing on to get more numbers. 
e We will ignore the numbers which are greater than the number of society under study. 
« And we ignore the repeated numbers which we selected before. 
• The percentage 10% of the number of the society is suitable for holding the survey. 


This method is more suitable for selecting a sample of 25 students from a school that has 
900 students. 





12) Layer random Sample | 


« [t is used in the statistical societies which are heterogeneous or made up of qualitative 
sets that are different in characteristics. 

e [n this case » we cannot select the sample by the simple random sample method because 
the sample will not represent the society well because it will not represent all the classes 


of the society. 


Therefore we have to follow the following steps : 
П We divide the society into homogeneous sets according to the characteristics forming It > 
each set is called a layer. 
We find the number of individuals of each layer » then we find its ratio referring to the 
total number of the society. 


To form a sample » we select from е 
the ratio that represents each layer in 
whole society » and this by using the following law : 


ach layer a certain number of individuals such that 


the sample is the same ratio of the layer in the 


] 1 7 E Җ ы 
пе NUMIDET UI VELL 


i, : m x р То ce] |< п 1 : 
"al пишет uli dAieilo A pres TUS mam - ‘Lae mt at dem | Ер + zer 3. 
+ пы — ; = - * ПИ ИОД Oft Vit n VICIS OI пе ЕО Е 
= - - s patis "m xri -AE F 


« арргохи mated the result to the nearest unit» 





For example: 


When we want to study the education 
and if the ratio between the number of boys to the number of girls is 1 : 4 


students » we should select 10 students from 


al level of the students of a school of 500 students 


(boys and girls) 
and we want to select a sample formed from 50 


boys and 40 students from girls » for the sample representing all the society well. 


SE] 
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charge of the monthly mao; 
Example D А factory has 300 workers. The people in P y арал 


lop this magazine by doing à survey of 





of this factory want to deve 


a sample representing 10% of the total number of the workers in this factory 


Show how the selection of this sample can be carried out using the 


calculator. 
The number of workers in the factory — 300 workers. 
. The number of the random sample = m x 300 = 30 workers. 
Then we want to select 30 workers to hold this survey. 
The selection operation can be carried out as follows : 
1 Each worker in the factory is given a number from 1 to 300 


2 Use the calculator to select 30 numbers randomly » such that these 
numbers are included between 0 and 301 and the number that is above 


300 should be ignored. 


For example: 


ON 
By pressing the keys CO — 
to right. 


e] ——» (=) ——- €» successively from left 





* If we get the decimal 0.049 ; then the number of the selected person is 49 

* [f we get the decimal 0.132 » then the number of the selected person is 132 

* If we get the decimal 0.12 , then the number of the selected person is 120 

* [f we get the decimal 0.453 5 it must be ignored because 
453 is above 300 and so on till we get 30 numbers. 

* Assuming that the calculator gave us the shown 


numbers in the opposite table » then the workers who 





carry these numbers are the selected sample to carry 


out this survey. 
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Example eJ) A factory produced 200 TV sets 
from the type A 5 300 TV sets from 
the type B and 500 TV sets from the 
type С s if we want to select a layer 
sample formed from 50 TV sets such 


that it represents all the types to 





examine them. 





Calculate the number of TV sets which 


should be selected from each kind. 





e The total number of TV sets = 200 + 300 + 500 = 1000 TV sets. 





* The number of TV sets of the type A in the sample — ОС x 50 = 10 ТУ sets. 





• The number of TV sets of the type B in the sample = 700 x 50 = 15 TV sets. 


00 = 
• The number of TV sets of the type C in the sample = ant х 50 = 25 ТУ sets. 







А school has 300 male students and 500 female students wanted to do a survey 
on a sample of 24 male and female students representing each layer according 


to its size. Calculate the number of students of each layer in the sample. 







Ср $1 ojduues dU) ur 5]uoprnjs SEW JO Joquinu əy 


6 $1 ojduies әш ш sjuapn]s әјеш jo Jaquinu au [ 


Г yasanok Аа Án jo | 


WEN phlei oU сш) yalsdl 81 
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Dispersion 








(кшт 


» You studied before some of statistical measures which were known as 
measures of central tendency" as the mean » the median and the mode. 


« And we know that each of them describe the frequency distributions and the statistical 


data by identifying one numerical value » where the left values centralize about it. 


• But in some cases the measures of central tendency are not enough to describe clearly 


the data. 
To explain that ; let's study the following case : 


Two sets of 5 students each › an exam of 
maximum mark 50 marks is given for each sets ; 


the marks of the students were as follows : 


The set 4:29 ,26 ,35,35 ,35 
The set B:8 ‚35 ‚ 49 ‚55,33 


At calculating the mean › 


the median and the mode of the marks of the 


students in each set alone » we find the shown 





results in the following table : 
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Е 7 Remember that 

| the sum of values 

| the number of this values 

|. *The median of a set of values is the value which lies 
| at the middle of the set of values after ordering them. 


mean | median | mode * The mean = 












m -m * The mode of a set of values is the most common 


value in the set. | 





А, 


‚ [n the previous case › the two sets are different » and in spite of that » we found that they 
have the same mean » median and mode » which don't mean that these sets are necessarily 
homogeneous. 


» Therefore » the measures of central tendency only are unable to describe all the 


characteristics a set of frequency distributions and statistical data. 


So we need besides the measures of central tendency that depends on determining one 


value that the other data centralize around it» another kind of measures which depends on 


determining a degree of convergence or divergence of data. 


For example: 


In the previous example » the marks of the set A are convergent because their values are 


included between 26 and 35 marks while the marks of the set B are divergent because 


their values are included between 8 and 49 marks. 


i.e, The marks of the set B аге more divergent than the marks of the set A 
s are called the measures of dispersion. We will study each of the range 


• These new measure 


and the standard deviation. 






Dispersion of a set of values 
ivergence or the differences among its values. 
fference among the values is little while the dispersion 





It means the d 
* The dispersion is small if the di 


is great if the difference among the values is great » the dispersion is zero if all the 


values are equal. 
i.e. The dispersion of a set of values is a measure of the degree to which these values 


spread out and that expresses how much the sets are homogeneous. 
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= ины e. 


0 rhe range (the simplest measure of dispersion) : 
It is the difference between the greatest value and the smallest value in the set, 


| The range = the greatest value — the smallest value 


—— о — M Mw -—————  ——————— а 308 
L - _ —— - ый 


For example: 
* If the values of set A are 60 › 58 562 561 and 59 
^. The range = 62 - 58 = 4 
* If the values of set B are 72 » 78 › 46 › 65 and 39 
^. The range = 78 – 39 = 39 


So the set B is more divergent than the set А 


The advantages of range : | 


e [t is an easy and simple method that gives a quick idea about the divergence or 
convergence of the values. 


e It is considered as the simplest and the easiest method to measure dispersion. 





• [t does not reflect the influence of all values because its measure depends on the greatest 
and smallest values only : therefore it does not give a full idea of the dispersion of the set 
of values. 

« [t is influenced greatly by the outlier. 

For example: 
- The range of the set of values : 21 522561 »24 and 26 is (61-21 = 40) 
- While if we ignore the value 61 from the set 5 then the range becomes (26 — 21 = 5) 


" ъ g “lc | Г) à | "р: » Р) | 
i.e. The range equals m the previous range » therefore the range is an approximated 


measure and we cannot depend on it, 
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Lesson. Iwo ——— 








standard deviation : 


[t is the most important » common and accurate measure of dispersion. We can 


calculate it by calculating the positive square root of the average of squares of 





deviations of the values from their mean. It is denoted by сапа it is read as (sigma). 


= Е: 





La 
| wry 
d | |, кыт т RUN a = в — 3.45 Б 2 | { pt z A. | 
є. The stai 104 rd deviation с = \| said ыы 
“Ж à Y п 











Where : 
X denotes a value of the values › 

X denotes the mean of the values and it is read as X bar » 
n denotes the number of values › 

Y denotes the summation operation. 





Example o Calculate the standard deviation of the values : 8 +9 › 7 » 6 and 5 








1 We find the mean of the values (х)= Zi 8+9+ - +6+5 =7 





Solution 


2 We form the opposite table : 





1 





If 25 „24,25 » 30 › 28 and 30 represent the marks of one of the pupils in 


examination of algebra in different months » find : 


(1) The mean. [2] The standard deviation. 








— — M 
— 
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For any frequency distribution : The standard deviation o=, 2 


Where : 
X represents the value or the centre of the set » 
К represents the frequence of the value or the set 5 


"S J ESE 2 
» К is the sum of frequences and X (the mean) = 








| The age | | 15 
Number 
of persons 














Find the standard deviation of the ages. 


1 We find the mean of the ages (X) by using the following table : 


| Theage(X) | 


15 
20 
22 
23 
25 
30 
p 





The mean (X) = iim m = 23 years. 
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2 We form the following table : 


_х-х 
15—23 -—8 
20-23=-3 


22—23=-| 


23-23=0 
25-2322 
30-2327 





3 We calculate the standard deviation as follows : 


| u M | 
Standard deviation (©) = LOI - = =18 = 4.24 years. 





TRY 





The following frequency distribution shows the number of days of 
absentees in a class : 






| Number of pupils 


Calculate the mean and the standard deviation for the number of days of absence. 





Example B) The following is the frequency distribution of weekly incentives of 


100 workers in a factory : 





— 


Find the standard deviation of this distribution. 
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1 We find the mean (X) ч Remember that 








by using the following | — he centre of the set = ee Mie Ti 
table : 
Sets Centres of sets (X) | Frequence (К) LI ER Xx ^ к 
| 35 — 40 | 10 400 
| 45 – 50) 14 700 
| 55- 60 20 1200 
| | | 
65 – 70 28 1960 
: = 80 20 1600 
|| 85- 90 — 8 | 720 
B Total ~ 100 | 6580 
— X(XXxk) 6580 _ 
г. The mean (X) = Ук = 100 = 65.8 pounds. 


2 We form the following table : 


Е Leer (xc xy» 


40 – 65.8 = 2538 665.64 6656.4 
50 4 | 50-658 =-158 249.64 3494.96 
60 20 | 60-658 =-58 33.64 672.8 
70 28 | 70-658-42 | 1764 | 49392 
80 20 | 80-658=142 | 20164 4032.8 


90 8 90 — 65.8 2242 585.64 4685.12 


| Total 100 





3 We calculate the standard deviation as follows : 





= р — 4 - - 
Standard deviation (o) = 4| 20-Х) xk 20036 | nds 
——————— ш Р опо»: 
EK Гаи: 
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ec. Remarks | 
‚ The standard deviation is influenced by all values not by the two terminal values 
only (the smallest and the greatest value) as the range » therefore it represents the 
dispersion better than the range. 
‚ The standard deviation has the same measuring units of the original data. 
e The values which are more homogeneous have less dispersion and their standard 
deviation 1$ small. 


» If the standard deviation equals zero that means the all values are equal » it 15 the 
perfect homogeneous case (the vanished dispersion) 











TRY 5; 


For the following frequency distribution , calculate : 
(1) The mean. The standard deviation; 














(Kjowunxosdde) 175 [2 | 8 







«Кер Lg = (9) цогипләр paepuvis ou L 
s&epc-( X) weou ou [4 
(&poreuixoadde) sieur ср (Z) 
syu /7 [E] (E 
Г Josuno/ Аа An jo / 


А РСС - oW 20) аза 89 
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U Using the calculator to calculate the standard deviation : 





* We can use the calculator CASIO (Г X-82 ES »f X-85 ES »f X — 500 ES» 


ГХ- 95 ES Plus «f X - 991 ES Plus) to calculate the standard deviation. 


* The following steps show how to solve the previous example (cxample 3) using the 


calculator : 


* We will use the calculator ( f X- 95 ES Plus) 
Step (1) 


before inserting the data of the previous example» we 
should set the calculator system by pressing the following 


keys from left : 


SHIFT MODE STUF 
Start re GI G3 


MODE SETUP 


€9 cv» EP cv 


ЄЎ s» SP ov 





Then the screen will appear as in the opposite figure. 





Step (2) 
| „ме insert the values (X) in the case of simple frequency 
distribution or the centres of sets (X) in the case of 
frequency distribution of sets in the first column (X) 
* With respect to the previous example : 
We insert the centres of sets : 
AQ ›, 50 460 » 70 › 80 and 90 by pressing the following 


keys from left as follows : 
aoooooooo 
coocoooooo 


Then the screen will appear as in the opposite figure. 





X FREQ 
2 80 ! 
4 oe 


ALMA і MODE SETUP 


Я 
ч, м, "d [s - — 
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step (3) 







Use the key SENNA to move to the «e; vail "- | | | 
M the second column (FREQ), then insert frequencies 





320 32 20: | эсе ) 4 
10 + 14 9 › 20 and 8 by pressing the following keys from left as follows : 


gOOUOOUGOUOGUOgO0O0o 





Thus we insert the data of the previous example on the calculator. 


Step (4) 


For finding the value of the standard deviation › we press 


the following keys from left : ох 
м15-85780 | 


g vm QE) со 







Then the screen will appear as in the opposite figure. 
„. Standard deviation С = 14.15 
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> Lessons of the unit: 


1. The main trigonometrical ratios of the acute angle. 





2. The main trigonometrical ratios of some angles. р Use your smart 
phone or tablet 


to scan the QR Code ` 
and enjoy ; 
watching videos. [Уф 
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> Unit Objectives : 


By the end of this unit, student should be able to : 

recognize the main trigonometrical ratios of the acute angle. 

* recognize the main trigonometrical ratios of the angles of 
measures 30° . 60^ and 45° 

* find the main trigonometrical ratios of a given angle. 

* find the measure of the angle if one of its trigonometrical 
ratios is given. 


* use the calculator to find the main trigonometrical ratios. 


Enriching information 

Trigonometry is one of mathematics branches and it 15 one of the 
general geometry branches , it concerneds studying the relations 
between the sides and angles of the triangle and the trigonometric 
ratios as the sine and cosine of the angle. 

Ancient Egyptians were the first to use the trigonometric theorems 
апа rules in building pyramids and temples. 

Trigonometry has many applications in surveying roads and 


manutactoring motors , TV sets , football playgrounds calculati 
geographic distances and astronomy discovering ating 
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LESSON 


The main trigonometrical ratios of 
the acute angle 








ca 


* You studied before the units of measure of the angle and they are : 


The degree which is denoted by 1° › the minute which is denoted by ] and 


the second which is denoted by Г 


For example: 
The angle whose measure is 22 degrees › 36 minutes and 48 seconds is written as _ 22° 36 48° 
Шаг = ~ СНЕ тна. 


" 
i 
= 






(| The relation between each of the degrees, the minutes and the seconds | 


ч 


1? 2 60 E 
le. 1° = 60 х 60 = 3600 


—, 
Ц 
©, 


Example @ 1 Write in degrees : 22° 36 48 
2 Write in degrees » minutes and seconds : 45.18? 


1 We convert the minutes into degrees » as 
the following : 


~ m 36 - а 
36 = = = 0.6 @ 
We convert the seconds into degrees › Y Remember that 


0.003 is read as the 


recurring decimal 0.003 


as the following : 


= 48 3° 
= —— = 0.013 
$5 3600 


ie. 22° 36 48 = 22° +0.6° + 0.013 = 22.613 
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Another solution by using the scientific calculator : 


Press the keys in sequence from left as follows : 
ЄЎ ЄЎ ©) ЄЎ 000000 
Then the result will be 22.61333333 

2 We convert 0.18? into minutes as the following : 0.18 x 60 = 10.8 

E є 

We convert 0.8 into seconds as (ће following : 0.8 x 60 = 48 


i.e. 45.189 = 45° 10 48 


Another solution by using the scientific calculator : 


Press the keys in sequence from left as follows : 


=, "n 


Then the result will be 45* 10 48 





Example 0) If the ratio between the measures of two complementary angles is 7 : 9 , 


find the degree measure of each of them. 


Let the measures of the two angles be : 








7 Xand9 X 
м Ш. у’ Remember that 
‚ 16 х o0? * The sum of measures of two 
complementary angles = 90? 
„х= 90 =5.625° 
ys 16 * The sum of measures of two 
/. The measure of the first angle supplementary angles = 180? 
= 5.625? x 7 = 39.375? * The sum of measures of the interior 


` angles of : it = 180° | 
= 39° 23 30 see апу trangle = 100" _ 





» the measure of the second angle = 5.625? x 9 = 50.625° = 50° 37 30 





If the ratio between the measures of two 


supplementary angles is 5 : 11 
find the degree measure of each of them. 
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(| The main trigonometrical ratios of the acute angle 


The trigonometrical ratio of the acute angle 






——— Lesson — 





[t is the ratio between two side lengths of the right-angled triangle that contains this angle. 


There are three main trigonometrical ratios of the acute angle and they are : 


fj The sine of the angle : 


abbreviated (sin) and equals the length of the opposite side to the angle | 


The cosine of the angle : 


abbreviated (cos) and equals 


E) The tangent of the angle : 


abbreviated (tan) and equals 





=. | 


thel e ihe o ы 


the length of the hypotenuse 


the length ofthe opposite side to the angle | 





_the length of the adjacent side to the angle 





— №. — 


If A ABC is а right-angled тале at B › then: 


According to angle A 





C Hypotenuse А 


Opposite ВС 
m sin А = РЕ = — 


Hypotenuse — АС 


Adjacent AB 
Ө cos А = ВЕЕ Е „=, 


Hypotenuse AC 


Opposite ВС 
B гап А = EE 


Рог — 
In the opposite figure : 


If A ABC is a right-angled triangle at B » 





(7) sin С = 
0) cos С = 
Ө tanc= 


АВ 23cm. ВС = 4 cm. and АС = 5 ст. : then: 


f sin A = 2 
B cos a= 2 
Giana = 4 


f sinc=2 
В cos C= 
В tan C= 


Р. И iii аба 





_ Opposite _ m AB 


| 
| | 
Hypotenuse А 
Hypotenuse AC | 


 Adjacent _ _ ВС 
Hypotenuse - AC 


Opposite _ АВ 


Adjacent АВ Adjacent ВС | 
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Example (zy In the opposite figure : С 
А ABC is right-angled at А where 
AB =9 cm. and AC = 12 cm. 

| Find each of : sin B »cos В »tan В 
‚їп C cos C and tan С 


IcZcrm. 


2 Prove that : sin B cos C + cos B sin C = | T 


9cm. 


" InAABC: m(Z A) = 90° 
-. (ВС)? = (АВ)? + (АС)? (Pythagoras' theorem) 


г. (ВС)? = 81 + 144 = 225 г. ВС = 15 cm. 
В-АС_ 12.4 
а наи, 


W Remember Pythagoras’ theorem: 





AB 
cos Bala a3 , If ABC is a right-angled triangle at B 
шп == =3, ‚шеп: 
| * (АС)? = (АВ)? + (ВС)? 
бењ 3 2 2 
BC 15 5 * (АВ)? = (АС) - (ВС) 
| .AC 12 4 «(всу = 2. 2 
cos C BC^ 15^ 5 ° (ВС) = (АС) – (AB) C В 
| AB. 9 uu 
ашыш ae i 
2 sinB cos С + cos В sinC = = x $*3*$3-12$42-2- 


tt Remarks | 
In the previous example; note that : 
Ө sinB =cos C= < , 


— —À 


sinC=cosB= 3 
and by noticing : m (Z B) +m (4 С) = 90° "Complementary angles" 
We can deduce that : 


The sine of any acute angle -— the cosine of its complementary 


i.e. pac. n | 2 В): 9 o | 





‚ then sin А = cos В sin B = cos A 


| and vice versa i.e. If Z A and Z B are acute angles and sin A = cos В 
then m (Z A) + т (Z B) = 90° 
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4 
sinB 5 д i 
В ао 8 _ 4 sin В 
@ соз В 3 3 tan B= = Кл tan B = ев 
З ^ ‘ 
к 
snc. 9 13 3 sin C 
' cos C 4 (4 ADI E T dm С=С 








The sine of the angle 
The cosine of the angle 





XYZ is a right-angled triangle at Y ; ХУ = 4 cm. and XZ = 5 cm. 
(1) Find the value of :2 sin X cos X 
Prove that : sin X cos Z + cos X sin Z = 1 





Example @ ABC isa triangle in which : AB = AC = 10 cm. ›ВС = 12cm. » 
AD is drawn to be perpendicular to BC to cut it at D 


1 Find the value of : sin B + cos C 
2 Find the value of : tan (Z CAD) 


3 Show that : sin C + cos С > 1 and find the value of : sin? C + cos? C 


and deduce that : sin? C + cos? C < sin C + cos C 


-- AD 1 BC and AB = AC г. D is the midpoint of BC 
г. BD = DC = 6 cm. 
In A ADB : *. m (4 ADB) = 90° 


^. (AD)? = (АВ)? - (Вр) (Pythagoras? theorem) 





Е (AD)? = 100 - 36 = 64 2 А2 = 8 cm. С к. В 
co AD 8 4 CD 6 3 
1 тет В === 10 = 5 » соѕС= с 10 = 5 
зіп В +соС= $4274 
CD 6 3 
2 (ап (2 САР) -4157 $377 
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.AD 8 _4 ЕЕ: 
3 а С 0 5 ‚ соѕ С 5 
=" sinC+cosC=4+2=4 -. sinC+cosC> | 
E A ~ 5 


sin? C + cos? C2 (2) «(3) = 3$ + эх "s 


^. sin? C + cos? C < sin C + cos C 


Example Ө In the opposite figure : 


D 6cm ; 
ABCD is a quadrilateral in which : ; 
E 
m(ZA)2m(Z ВОС) = 90° k 
» AD // ВС » AD = 6 cm. and АВ = 8 cm. C В 


Find the length of DC 


In A ABD: ·· m (4 A) = 90° 

г. (DB)? = (АВ)? + (AD)? = 64 + 36 = 100 

^ JDBslIOeom. 

» - AD // BC and BD is a transversal 

< m(Z ADB) =m(Z DBC) "Alternate angles" 
^. tan (Z ADB) = tan (Z DBC) 


‚ AB DC 
" AD” BD 


( Notice that : | 









| 8 DC 
и в 6 10 


10 






Also » we can solve this 
example by using the similarity | 





„тыз. ORS uad 
s рс=—=- = 135; ст. 







In the opposite figure : 

ABC is a triangle in which : 

т (Z B) =90° , DC BC ,EG AG 

where DE L AC ; DE =3 cm. and ЕС = 4 cm. 





Prove that : sin A cos C + sin C cos (7 ВОС) = | 
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Example e In the opposite figure : 
ABC is an equilateral triangle ‚О C AB 
where : AD = бст. › DB-4 cm. , 
if k tan X 2 үз , find the value of : К 





solution Construction : Draw DE 1 BC and intersects it at E 
Proof : - ABC is an equilateral triangle 
. m (< В) = 60° 


In A BDE: + DEL BC... m(Z DEB) = 90° 





/. m (4 BDE) = 180? — (60° + 90°) = 30° 

г. ВЕ = + BD =2 сп. 

› ^ (ОЕ) = (DB)? - (ВЕ)? (Pythagoras’ theorem) 
(ЮЕ) =16-4=12  .DE-112-213 см. 
‚`` ВС= ВА = 10 ст. ..ЕС=ВС-ВЕ = 10-2 = 8 ст. 


„аап Х= DE. m „33 ‚т^ ktan X=13 


EC 


pe cx Bays wk=V¥3x+=4 (The req.) 


үз 





Іп the opposite figure : 

ABCD is a square of side length is 24 cm. › 

E is a point inside it where : BE = CE » OE = 19 cm. 
;OE.L AD 

If k (cos X- sin X) = + ‚ find the value of : k 





e 










[(Оая 7) ш = (y 7) Ws ‘шос = Jq : 1urg] JJasinod Aq saorad Ж 


Уэзтпок Áq 2401g (€) 26 (L) 


СР ЕСТ < ST «95 8 


JIes1noÁ Aq Á} jo SJOMSUY 
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LESSON 


The main trigonometrical ratios of 
some angles 








and 60° 






(| The main trigonometrical ratios of the angles measuring 30° 


In the opposite figure : 


> 


ABC is a right-angled triangle at B in 
which : m (ДА) = 60? and m (4 C) = 30° 
and it is called "thirty and sixty triangle". 


haat 


Or 


And in it ; the length of the side opposite to the angle of measure 
30° equals half the length of the hypotenuse. 


i.e. AB = T AC 


Assume that : The length of AB = Ё unit length › then the length of AC = 2 ( unit length 
By applying Pythagoras’ theorem to find the length of BC 9 we find ^n : 


вс= (АСУ - (АВ = Jara f- {з Ё = үз L unit length. Н 
іе АВ:АС:ВС=Ї:2:{з{=1:0:{; о 


And from А АВС ; we can find the main trigonometrica] ratios 
of the angles measuring 30? and 60? as follows : 
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In the opposite figure : 


ABC is an isosceles triangle where AC- Bc = і 
and m (2 C) = 90° 


unit length 
^m(ZA)2m(Z В) = 45° 










By applying Pythagoras’ theorem to find the length of AB 
мелана: ABS NACER = 
| =P. Emo degno en | 
в“ TAC =| 2( q nit length. 
| 


ге. AC: ВС:АВ = (: 1:12 1-1: 1:42 7 
From A ABC › we can find the main trigonometrical 
ratios of the angle measuring 45° as follows : 


Em. с: o. | | | | : 
459) Sin 45° = — $ tan 45° = | | 
. : 12 | eee T) 


* And the following table summarizes to us the main trigonometrical ratios of the angles 
whose measures аге 30° , 60? and 45° 









Example @ Find the value of : sin 30° cos 60° + cos” 30° + 5 tan 45° — 10 cos? 45° 


+ (By +зх1-юх( ш) 


+5-№ =1+5-5=1 








| сойуп 1 
The expression = = X 


+ 


ь— 
flu N|- 


| И o о, l 42 gno 2 
Example (2) Prove that : sin? 60° + sin? 45 + sin? 30? = cos? 30 + 3 tan 60? — cos“ 60° 


Lus. (В+ CE y» 
eus. (B) 05)-GY- 1-173 


- The two sides are equal. 


v M EO 
tata g 


Ro 
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N . о o 1 2 o А 
| Find the value of : (1) cos 60° + sin 30° — tan 45 (2) sin 30° + sin? 60: 


1 
| 2 Prove that :2 sin 30° + 4 cos 60° = tan? 60° 


Example & rina the value of X which satisfies : 
1 X sin 30° cos? 45? = cos? 30° 
2 2sin X= tan? 60? — 2 tan 45° where X is the measure of an acute angle. 


2 | 
| > X sin 30? cos? 45° = cos? 30° ухх 4 х(-1) -(12) 
2 2 2 
1-23 Xx 
А z X= 1 5X3 
2 +» 2sin X= tan? 60° — 2 tan 45° -2sin х= (43) -2x123-2. 


ии sinX= > ^. Х= 30° 


"TRY 7 
vamus) Find the value of x which satisfies : 


| 


1] X cos 30° = tan 60° [2] шн х= E 
| | — tan? 30° 





» Such that X is an acute angle. 





zall Using the calculator 


| First | Finding the main trigonometrical ratios of a given angle : 


In the calculator ; there are three keys : & , oO: 
The key Є means sine. 
The key C9 means cosine. 
EJ The key C9 means tangent. 


By using these keys we can find the main trigonometrical 


ratios of any angle if its measure is known. 











Example 4 By using the calculator , find the value of e 
approximated to the nearest 4 decimals - 
1 sin 36° 


ach of the following 


2 cos 72° 35 3 tan 50° 46 25 
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$s Lesson Two 


Use the keys of 
be C ё ъ "f ^ П ar y | 4 
ys of the calculator as the following sequence from left : 


o yg 7. sin 36° = 0.5878 
^"OUUDOOOOCO -cos 72 03-025 
3 | — — 

СУ ЄЎ O O y O O O o OO 


^. tan 50° 46 23 = 1.2250 





By using the calculator, find the value of each of the following 
approximated to the nearest 3 decimals : 


1) ѕіп 35° 12 [ 2 tan 58° 24 


Finding the measure of the angle if one of Из 


trigonometrical ratios is given : 





If sin = 0.6218 › then A is the measure of the angle whose sine is 0.6218 


To find the measure of this angle » we can use the calculator as the following sequence from left : 
@ Єз 9 O O @ 0O & G тет 38° 26 52 
Example 15) Find A in each of the following › where А is the measure of an acute angle : 
1 snA=0. 2 cos A= 0.7152 3 tan = 1.5156 
ИИ Use the keys of the calculator as the following sequence from left : 
€o 0000 г. A= 53° 7 48 
,Gowegu0O0U0OC 420% 
з Ëo 00000000 -^-5 35 





TRY 2 


ed Using the calculator , find A in each of the following where A is 
| the measure of an acute angle : 





| (1) sin A = 0.3945 (2) cos A 2 0.3824 


blo —— MÀ = 
d Inp— — 
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Example Q In the opposite figure : 


ABCD is a rectangle in which : 


1 m(Z АСВ) 





Solution 





`~ ABCD is a rectangle. 


In AABC: sin (Z АСВ) = A 


›`.` cos (Z ACB) = Ac 


^. cos 27° 29 1] = T 


^ BC = 13 x cos 27° 28 11 





In the opposite figure : 


| ABCD is a rhombus › whose diagonals intersect at M 


‚ If AB = 5 cm. › АМ =4 см. 
Ипа: 


1) п (4 BAD) 


| `2 | The area of the rhombus ABCD 


„шэ (2) 
(K[oreurxoadde) € 1¢ 2/9 (2) 
°09(2 


yjosunof Aq 34014 Z) 


ый 
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ч ® 
And by using the calculator : ~. m (4 ACB) = 27? 29 11 





AB = 6 cm. and АС = 13 cm. Find : 


D A 
бет 
E B 


2 The area of the rectangle ABCD to the nearest one decimal digit. 


г. m(Z В) 90* 


13 
(First req.) 


Notice that : 










Also › we can find the length of BC 
. by using Pythagoras’ theorem in А ABC 





г. The area of the rectangle ABCD = AB x BC 


= 6x 13 x cos 27° 29 11 = 692 cm? 
(Second req.) 





(Арзуецихозаае) tc Ft «EL ug | 





(А]эецихола п 
lereutxordde) c py „ес (V EB 
o.co( 8 
c( E 


I (5) 0192 oun 
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1. Distance between two points. 
2. The two coordinates of the midpoint of a line 


b Use your smart 







segment. phone or tablet 
3. The slope of the straight line. to jo the QR = 
pou ce and enjoy HAE 
4. The equation of the straight line given its slope ВНЕ и 7 


and the intercepted part of y-axis. 
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> Unit Objectives : 


By the end of this unit, student should be able to : 

* find the distance between two points in the coordinates plane. 

* find the two coordinates of the midpoint of a line segment. 

* recognize the slope of the straight line. 

* find the slope of the straight line given the measure of the 
positive angle which this straight line makes with the positive 
direction of the X-axis. 


* recognize the relation between the two slopes of the two 
parallel straight lines. 

* recognize the relation between the two slopes of the two 
perpendicular straight lines. 

e find the slope of the straight line and the length of the 
intercepted part from y-axis given the equation of the straight 
line. 

e find the equation of the straight line given its slope and the 
length of the intercepted part from y-axis. 


• use the slope of the straight line for solving some life problems. 
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Let M (X, »y,) and М (X, ,у,) be two points in the same coordinates plane. 
From the geometry of the figure we find that : 









Р dim 


Te . 
E NE | — 


LESSON 





Distance between two points 





NL- NB - LB - y, - y, 

Generally NL - | y, — y, | 

Similarly LM = BO - AO =X, - X, 
Generally LM = | X, — X, | 

" A NLM is right-angled at L 

. (ММ)? = (LM)? + (NL? 


CEACE ккк к 





Rh Чу ЧЫ Чч 





. (ММ)? = (X, - xy. + (y; - y) 


I.e. 





7 
= 


The distance between the two points М and М equals Ẹ (x, -X) *(y,- y) 


and we know that : i 
(X, - x) = (X, - xy" and similarly : (y, ~ y» = (y, – y3)^ » therefore : 





The distance between the two points M and N equals also 
Generally : 


The distance between two points — | = 
| squ are of the difference between X- coordinates + square of the difference between y-coordinates 
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UNIT 





NEN. 


S 


Example GD ША (3,6) » B(-154) » find the length of AB 


2 
] Ав- үх, - х) + (у,-у) = (132 +(4-6) = (- 4) + (~ 2) 
-4 16 44 -^ 20 = 24 5 length unit. 





2 _ E A 7 EV. 
Another solution : AB = (X, =X) +(y,;-Y2) 71 (3-1) + (6-4) 
=) 4? +2? -A16 + 4 2420 = 21 5 length unit, 


Example e If the distance between the two points (a » 5) and 3a- 1 > 1) equals 


5 length units. Find the value of : a 
s d4Ga-1-a? «(0-5 = 5 
ЯО а-12+С47=5 "Squaring the two sides" 
| 2: @a~1)*+4 16-25 
г. (2а-1)?=9 "Taking the square root of the two sides" 
^.2a-l1zz3 
528-123 thus »2a—4 „а 
or2a-12-3 thus »>2a=-2 Al 


TRY 5 
by yourself — 
If A (2 » 5) and B (- 1 » 1) Find the length Of : AB 


| 








| 
ho 





I 
| 
— 





Example g If ABC is a triangle where A (0 50) › B (3 ,4) апіс (-4 ,3), 
| find the perimeter of A ABC 





ИАН — - The perimeter of A ABC = AB + BC + CA 
› AB =(3-0) «(4-0 =3? + 42 
=9 +16 = 25 =5 length unit. 
;BC =C 4-3) «(3 -4X 
=4(-77 «ci 
={49 +1 ={ 50 = 5/2 length unit. 
'CAz lC 4* «Gy “according to the previous beside noticing" 


=[16 +9 =25 = 5 length unit. 


-. The perimeter of A ABC =5 + 5424 & = (10 + 512) length unit. 
110 


Notice that : Г 
The distance between 

the point M (X › y) and | 
the origin point О (0 +0)is 


OM ex? + y? 








==’ 


Scanned with CamScanner 





SŘ 








— Lesson One 


am le 4 р "n DT EE 4 . 
Examp 4 rove that : ДАВС is an equilateral triangle where : A (6 50) » B (250) 
and C (4 ‚ 23) s then find its area. 


`` АВ = 6-2 «(0-07 = 6+0 =}1б = 4 length unit. 

BC = YQ —4y + го - 2437 =14+12 =ү16 = 4 length unit. 

and AC = 16-42 + (0 - 245 C(4,213) 
= 4 12241624 length unit. 


- АВ =ВС=АС ^. A ABC is equilateral 





Solution 


» let M be the midpoint of the base AB в(2,0) М (6,0) 


Illustrative drawing 


г. CM 1 АВ 
г. By using Pythagoras' theorem › we find that : 


г. The height MC = (АС)? -(АМ)? = 42—92 = {12 =2 үз length unit 


~. The area of A ABC = + x AB xMC= 5 x4x243=4 3 square unit. 





2 
yourself | | | 
Prove that : ^ ABC is ап isosceles triangle where : А (3 » 3) » B(559) 
and С (— 1 »7) 
tt Remark @ | 







s are collinear (i.e. they lie on one straight line) we can 
two of these points » then prove that the greatest distance 
99 


To prove that three given point 
find the distance between each | 
equals the sum of the two other distances. 





4) and C (1 › 16) are collinear. 


Example a Prove that : The points А (~ 2 ‚7) » B(-3 
(243, 40-7 4) -1+9 2310 length unit. 

; BC ACs Da 19) 216 +144 = 160 =4110 length unit. 

and AC _YC2= «0-19 2o +81 2490 = 3/10 length unit. 


+ A » B and C are collinear. 








ie ВС = AB +AC 
111 
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сс Remark O | 
* To prove that the points : A › В and С are vertices of a triangle 
AC ; then prove that the sum of the smaller two lengths is grea 
* To determine the type of the triangle ABC according to its angle measures 
(where AC is the longest side of the triangle АВС) 
We compare between (АС)? and (АВ)? + (BC)? as the following : 
(1) If (AC)? > (АВ)? + (ВС)? ‚ then the triangle is obtuse-an gled at B 
(2) If (AC)? = (АВ)? + (ВС)? ‚ then the triangle is right-angled at B 
If (AC)? < (AB)? + (ВС) then the triangle is acute-angled. 


‚ we can find AB › BC and 
ter than the third length. 







Example Q Prove that : The triangle whose vertices are A (3,2) » B(-4»1) 
and C (2 »—1) is right-angled › then find its area. 


АВ 2^[G « 4X Q -1* 
=49 +1 -450 length unit. 
„BC C 4-2Y (1 4 1? 
243644 -440 length unit. 
and AC =) (3-2) + Q + 1)? 
=J1+9 -410 length unit. 
- (АС)? + (BOY = 10 + 40 = 50 
‚ (АВ)? = 50 
‚. (АС)? + (ВС)? = (AB) 
^. A ABC is right-angled at C 





„. The area of the triangle ABC = > AC x BC 


1 

2 
-— 
=> X110 x 2410 = 10 square unit. 


If A(-1»-1) › B(253)andC (6 > 0) 
Prove that : A ABC is right-angled triangle 





› then find its area. 
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T Remark © 
If ABCD is a quadrilateral : 







(T) То prove that ABCD is a parallelogram › we prove that : АВ = CD » BC = AD 
(2)To prove that ABCD is a rhombus › we prove that : АВ = BC = CD = DA 
(3) To prove that ABCD is a rectangle » we prove that: AB = CD » BC = AD » AC = BD 


(4) To prove that ABCD is a square » we prove that : AB = ВС = CD = DA , АС = BD 39 





example @ нА(3,-2) » B(-530) » C(0,- 7) andD (8 ›-9), 
| prove that : ABCD is a parallelogram. 
И АВ =(3+5)+(-2-0)? 2464 «4 
- 68 length unit. 
, BC = 5-07 + (0+ 7? 2425 +49 
=ү74 length unit. 


‚Ср -*[(0-8) «C 7 «9? 2/64 « 4 





=‘) 68 length unit. 
and DA =] 8-3 +(—9 + 2}? =125 + 49 = 74 length unit. 
.. AB = CD BC = DA „. ABCD is a parallelogram. 


Example [8 Prove that : The points A (-1 ‚4) » В(1,1) » C(-15-2) 
and D (— 3 » 1) are vertices of a rhombus and graph it » then find its area. 


у 
“ИТТИ AB = С 1-1" «(0-0 
= 4+9 =f 13 length unit. 


„BC = +1#+(1 +2) | 
= 4+9 =‘ 13 length unit. A | n 
‚ср ={—1+32+62-7 Хх 
= 4+9 =f 13 length unit. 


and DA=V(-3 D? (1 - 4) 
=1/4 +9 = 13 length unit. 









E 


113 


Vo PAo fg ph = o 2) yalxal 


Scanned with CamScanner 








UNIT 


MM 
“АВ = ВС = Ср = рл 
^. The quadrilateral ABCD is а rhombus. 
© AC zl (14 1Y (4 2) = () + 36 -1 36 = 6 length unit. 
BD 2403 «(0-03 24/16 +0 - 16-4 length unit. 


| | mU . 
^. The area of the rhombus ABCD = 7 Х 6х4 = 12 square unit. 








Prove that : The points A(- 153) » В(5›,1) » С (6 › 4) and D (0 ; 6) are 


| vertices of a rectangle » then find its area. 





се Remark Ө | 


* The axis of symmetry of a line segment is the straight line that perpendicular to it at 
its middle. 

* Any point on the axis of symmetry of a line segment is at equal distances from its 
terminals. 

The converse is true » i.e. If a point is at equal distances from the two terminals of a line 


segment › then this point lies on the axis of this line segment. 


For example: 

In the opposite figure : 

If СА = CB 

, then C € axis of symmetry of AB 





Example @ илд(1,-1) > ВЦ ›3) 
Prove that : The point C (- I ; 1) lies on the axis of symmetry of AB 


и СА =1(1- 1)? «0D 2344 =78 = 212 length unit. 
={4+4={8 = 24/2 length ипи. 


(-1-1)* +(1-3) 





5 CA=CB 





г. The point C lies on the axis of symmetry of AB 
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Lesson One 





‚ To prove that : Three points as A , B and C lie on a same circle of centre M 
we prove that: МА = МВ =МС 


КАЄ the circle M „Шеп the radius length of this circle (г) = MA 
‚ Remember that : 
. Circumference of the circle = 2 Д г 


_ Area of the circle = 7t r? 





Example (T) Prove that : The points A(-652) › B (0 › 8) and C (- 8 »4) lie on the 
circle whose centre is M (— 4 › 6) and find its area where л = 3.14 


(-6 + 4) - 2-6) 244 +16 = 20 =21 5 length units. 
‚ MB -[(0 + 4 + (8-6)? =9 16 + 4 = 20 = 215 length units. 
and MC = 8-4 + (4-67 2316-4 =ү20 = 21/5 length units. 
“. МА = МВ = МС 
^. The points A › B and C lie on the circle M whose radius length 
r- 245 length units. 
<. The area of the circle M = л r^ = 3.14 x (245 P == 62.8 square units. 








Prove that : The points (-2 +0) » В(5›,1) >» C (6 »— 6) passing through 


а circle whose centre is M (2 ›- 3) and find the circumference of the circle in 


terms of JU 


[suun yua 4£ 01 = 92u219jumoJr 941 «IN = HIN = VW: Jey) Mod : ПИН] yjasinod Aq 2404d 9 | 








[suun әлепБ yz = eaw os ая = 2У* av = od* аэ = gy : wyp оло : зин] Jposanod Aq 24044 [2 
[suun oyenbs $21 = vou oq $ (Он) + (dV) = ov) mu saoid : jurg]] JJos1noÁ Aq әлол{ 

[МЭ pue og « gv puy : 1urg] Jlesanod Aq әлоза А 

‘spun psu c 


' yasinok Áq Ад Jo J siamsuy 
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LESSON 


The two coordinates of 
the midpoint of a line segment 





If A(X, ›у, ) and B (X, » у.) are two points in a coordinates plane 





and M (X ; у) is the midpoint of AB 


From the opposite figure : 
















у, 
А AEM › А ММВ are congruent у; C XX) 
я АЕ = ММ 3 EM = NB мх) 
Ё LOCO 
indice di ' BOW SE mp: 
( X-X Ey | 
? ‚ & ! ! X 
eee Pee, 5 2 у=у, +y; à 
y 
X, +X, Opt. 
(X = > , у = 5 





For example: 


ЕХ (3›-2) ? У (- 1 »- 4) and M is the midpoint of X Y ‚еп: 


-1) -2+(-4)\_ 
(3450 2245“) ac ‚—3) 
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не E B c ——— Leosson Two 


gxample m ИС (10 s- 4) is the midpoint of AB where A (4 »— 2) s 
find the point B 








Let B (X sy) Notice that : | 
C is the midpoint of AB If (a »b) = (c +d) » then 
n (10,-4)=( ss 29) а 
еу, „Ж+4=20 X= 16 

| rem M 4 _ E "E Bes Er. 
j| += &y-22—8 лу=-6 “5 (165-6) 


If € is the midpoint of AB , then find the value of each of X and y т 
each of the following : 

ПА (2,5) › B(-25-3) › C(X5y) 

2 A(X54) » В(-1,-6) » C(-2»y) 





Á 


tt Remark © 


If AB is a diameter in a circle of centre M › then М is the midpoint of AB | pe » 





Example (27) If AB is a diameter іп the circle M where А (4 ›— 1) » B(—2>7) > find 
the point М › then find the circumference and the area of the circle. 


-- AB is a diameter in the circle M -. M is the midpoint of AB 
4 4- (- 2) Denm 3 


2. 
.UIZAM-z (1-4 + (3 + 1 i = 9+ 16 -425-5 length units. 


2 2 
- The circumference of the circle = 2 Лг = 2 7 х5 = 10 Л length units. 








^. The point M = ( 


‚ the area of the circle = Л r? = x5* = 25 Л square units. 

Another method to calculate the radius length of the circle : 
, AB =1/(-2 s AY. +(7 1? 2336 + 64 = 100 = 10 length units. 

,' AB is a diameter "m 5 АВ = 5 length units. 


» then complete the solution to find the circumference and the area of the circle. 





If AB isa diameter in the circle M where A (4 » I) and B (- 6 $3) » then find 
the point M 
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UNIT 





— Onn 
Example 13) Prove that : The quadrilateral ABCD is а parallelogram where 
А (4,3) >» B(0.2) 5 C(-25-3) and (2 »-2) 





Solution — * The two diagonals of the quadrilateral are AC and BD 





4+(-2) 3+(-3) 


» the midpoint of AC = ( ›—> = (150) 


and the midpoint of BD = (=, ztia L) = (1 »0) 


|  Noticethat: | . 


_ You can solve this example by 


-. The midpoint of AC is the same 
midpoint of BD 






-. The two diagonals bisect each other, | Using the distance between two | 


A in th ious. 
^. ABCD is a parallelogram. usaba mE. MN 


Example O Prove that : The points А (5 1) » B(15-3)and C (- 5 ›3)аге 
the vertices of a right-angled triangle at B › then find the 
point D that makes the figure ABCD a rectangle. 


= 16 + 16 = 32 length unit. 
BC =4( 5-1 «(3 +3)? -^/36 + 36 = 72 length unit. 
› AC =1 5-5} +(3 - 1? =1100 + 4 24104 length unit. 


- (АВ)? + (ВС)? = 32 + 72 = 104 = (АС)? 





(1-57 +(-3-1 


7. A ABC is a right-angled triangle at B 
Let : D (X » y) in which the figure ABCD is a rectangle. 
- AC and BD bisect each other. 


г. The midpoint of AC = the midpoint of BD 


г the midpoint of AC = (= у =) = (0 52) 





2 
‚ве midpoint of BD = (=, 1-3) 
. 2 


(1,23) 0,2 
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„ ЕТ. _ 
DE Sg X+1=0 Х=-1 
у=з_ 
я 2 =2 у-3=4 yz] 
^ D=(-1 57) 


Example Ө Prove that : The triangle whose vertices are A (- 1 4) » В(3, Папа 


С (-5 » 1) is an isosceles triangle › then find its area. 


ТАВ 24 +1} +0 -47 =116+9 
= 5 length unit. 


BC =1 (3+ 5)? + (1-1)? =1/64 = 8 length unit. 
‚АС =V(-5 +12 +(1-4} =116+9 


= 5 length unit. 





г. AB=AC 


^. A ABC is an isosceles triangle. 





Let D (X ›у) be the midpoint of BC AC1,4) 
| 3-5 1«1 
| " =| — 3 = {— 1 1 
я )=C 151) 
‚с Dis the midpoint of BC 
. INI BC С(-5,1) D B(3, 1) 
калыңы Illustrative drawing 


(-1+1)? +(1- 4) -9 = 3 length unit. 
‚ ВС = 8 length unit 
| 1 _ . 
>. The area of A АВС = > BC x AD = > х8 x 3 = 12 square unit. 





If C is the midpoint of AB where А (2 » 3) ›В (4 »- 7) and C is 
the midpoint of DE where D (-3 » 5) » find the point E 


— HH —— 


CONG DM 





(6-‘ 6) 

(<< 1-) Z 

[-=А ‹ е-=х(2) р=й # 0о=х fg 
! yasinod Aq Ад JO | 
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LESSON 


The slope of the straight line 





You studied before the slope of the straight line given two points on it. 
If A and В are two points in the coordinates plane where A (X, › y4) and B (OG ›у,) 


„сп: The slope of the straight line AB =- 2—71 


In this lesson • you will learn how to find the slope of the straight line given the measure of 
the positive angle which this straight line makes with the positive direction of the X-axis. 


(| The po 


In the opposite figure : 





sitive measure and the negative measure of an angle 


If AB intersects the X-axis at the point C › then AB makes 
two angles with the positive direction of the X-axis, 
. One of them is positive (1.е. it has a positive 
measure) taken from the positive direction of 
the X-axis to the straight line in the direction of 
anticlockwise and itis Z DCA 
. The another one is negative (1.€. it has 
a negative measurc) taken from the positive 
direction of the X-axis to the straight line in the 


direction of clockwise and itis Z DCB 
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— Lesson Three 





The slope of the straight line is the tangent of the positive 
makes with the positive direction of the X- 





—— M € ——  —— 
angle which this straight line 

axis. 

I.e. The slope of the straight line = 


| tan Ө where Ө is the measure of the positive angle 
which the straight line 


makes with the positive direction of the X-axis. 


For example: j 
L 
In the opposite figure : 
| 4 
The straight line L makes an angle of measure 45° 
with the positive direction of the X-axis», then : à | 42 





the slope of the straight line L = tan 45? = 1 T 2: 5345425471 


f | | Notice that: | | | 
. The straight line passes through the two points (2 » 0) and (755) »then : 
a у, еи 5-0 еи Ке 


, ; у 
_ the slope of the straight line L = хх 17-2 - 5 







=] 









tt Remark | 
The angle which the straight line L makes with the positive direction of the X-axis takes 







one of the following cases : 






(1 ` Acute angle (3) Zero angle (4) Right angle 


( (2) Obtuse angle 
ку | 





) 









The slope is 
undefined 


99 


© The slope is | The slope is The slope is 
| positive negative | zero | 
У РИА ferus - oW А yalxdl 
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UNIT 


z - Се 





7 - = 


hich makes a positive angle with 


paample D Find the slope of the straight line м ngle 
re the measure of the angle is ; 


the positive direction of X-axis whe 


| 45? 


| | i — то. Start =з | 
1 The slope of the straight line = tan 45° = | CQ сое 
2 = 
15 12 =- 1.4685 


ч = 
2 124° 1512 





+ " А А : = o 
2 The slope of the straight line = tan 124 


5". c eae» e» © qp €9 CD © © CD © 
ч. qp © @ co ФЕ 


Example @ Find the measure of the positive angle (0) which the straight line makes 


with the positive direction of X-axis if the slope of the straight line is : 


| 
1 1.486 2 ——— 
үз 
| -: т = (ап 0 г. tan Ө = 1.486 
' The slope is positive ^. Z Ө is an acute angle. 
Start — em — Б — — СЕ 
^. 6908000 
“т (4 Ө) = 56° 3 41 
2 -msztano „тап Ө = – EU 
{з 
>. The slope is negative ^. Z 915 an obtuse angle. 


By using the calculator as follows : 


Start pala GE GENES =n Ge 
— 8 ошооо о 


We will find the calculator gives the result — 30° 





Positive 
angle 

| Negative 
angle 






Where the calculator is programmed to getthe xX 





acute angle only either negative or positive. y 
But the required is the positive angle › so we find m (Z Ө) by finding 
the supplementary of the angle of measure 30° 
Then : m (Z Ө) = 180° — 30° = 150» 
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. - Lesson Three 
Example D Find the measure 


with the ) M Ы m TET T" uL T. i в ja 
positive direction of X-axis if the straight line (L) passes through 


of the positive angle (0) which the straight line L makes 
the two points : 


г (-2 3) ‚(1 A3) 2 (-2 +3) 5(-3 34) 


|. The straight line L Passes through 
the two points (2 „үз ) , (1 , аз) 


-. The slope of the straight line L 





| Notice that : | 


The slope is positive; then 
the angle is acute. 











Start —- Ре 
— ове е * m (Z 0) = 60° 


2 с The straight line passes through the two points (— 2 » 3) and (-3 ›4) 


^. The slope of the straight line L 
4-3 _ | Notice that : 


2-3-C2) | , ! 
| The slope is negative › then 
By using the calculator as follows : the angle is obtuse. 


SHIFT 
u В ooog 


We will find that › the calculator gives the result — 45? (a negative 





acute angle) 


We will find the positive obtuse angle as follows : 


m (4.0) = 180° — 45° = 135° 


Find the slope of the straight line which makes a positive angle with the 
positive direction of X-axis with measure : 


| (1) 30° (2) 54° 30 6 (3) 120° 





|| Find the measure of the positive angle which the straight line makes 
with the positive direction of X-axis if the slope of the straight line = 6.2 


| | Find the measure of the positive angle (8) which the strai ight line L 


makes with the positive direction of X-axis if the straight line L passes 


through the two points (4 ,—1) and (5 »—3) 
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| The relation between the two slopes of the two P 
In the opposite figure : 
IL, and L, are two parallel straight lines of slopes 
m, and m, respectively and make two positive angles with 
the positive direction of X-axis of 
measures 0, and O, respectively » then 


LVL, г. 0, = 0, corresponding angles 





“tan Ө, = tan Ө, “mM, =m, 
thus we deduce the following : 


if) L, // L, | s then = m, | 


i.e. If two straight lines are parallel » then their slopes are equal. 


Also , we can deduce the opposite : 


If m =m, | then | L, /L, 


i.e. If the two straight lines have equal slopes» then the two straight lines are parallel. 








Example eO Prove that : The straight line which passes through the two points (2 › 3) 
and (-1 » 6) is parallel to the straight line which makes with the positive 
direction of X-axis a positive angle of measure 135? 

The slope of the first straight line m, — <== Er 00 axi 

» the slope of the second straight line m, = tan 135? =—] 





“Mm, =m, ^. The two straight lines are parallel. 


Example O If (-1,2) › B(253) › C(-4, 1) and D (X »2) are four points in 
the Cartesian coordinates plane and AB // CD , find the value of : X 


„> AB // CD 
^. The slope of the straight line passes through A (= 1 , 2) and В (2 » 3) is 
equal to the slope of the straight line passes through C (— 4 , 1) 
and D (X » 2) 
3-2 _ 2-1 








‘ie ҮЗҮ ГИТТИ" | | 
2-(-1) X-(-4) ШЕ жы 
„Х+4=3 " л 
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= 


тр! In the Cartes; 
Examp Q Ihe Cartesian ‹ bordinates plane + prove that the points А (1.6) 
Bl. Ч) and C (? 


| 2921 Ша Ihren 


* d 5) are collinear 


e 





s The slope of АВ = 1 6 m 10) 3: 5 
$ = (-1) t 2 
s the slope of ВС = 21924) 25 „у 5 
2-3 | oe оа 
* The slope of AB = the slope of BCs. ABI BC 
``’ Bas a common point between Notice that 


AB and BC If the slope of AB = the slope of BC . 


. А * B and С are collinear, then A • B and С are collinear points. 





| Prove that : The straight line L, passing through the two points (1 +5) 
and (- 2 »— 1) is parallel to the straight line L, that passes 
through the two points (0 » — 1) and (5 +9) 


2 Ише straight line AB // the X-axis where A (5 »— 4) and B (- 2 «s 
‚ find the value of : y 


(| The relation between the slopes of the two perpendicular (orthogonal) straight lines 





If L, and L, are two straight lines of slopes m, and m, 





,--l | unless one of them is parallel to one 


respectively and Li Es | » then m, ^m 
of the coordinate axes. 
Me The Lamm of the slopes of the рер straight lines = — 1 


ии 








and vice versa : If L, d L, are two straight lines of slopes m, and m, 


respectively and m, х m» =-! | ‚ then. Ll |. | 
i. If the product of the two slopes of two straight lines equals -1 » then the two straight 
— . lines аге perpendicular (orthogonal) — 





зы W he two points 
Example Prove that : The straight line L} W hich passes through t | 
(—] »4) and (3 » 7) is perpendicular to the straight line Lẹ which passes 


through the two points (I » |) and (4 + —9) 





= 7.4 3 | | EL w=! _ А 
Solution | «The slope of L, " ОЕ" wo the slope OF La "dul EE. 3 
do» _4 = – | S dl LL. 
~ The slope of L} x the slope of Ly = д 3 | 574 
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UNIT 


MEME.  —— 


m ints A CI? В (2,4) 

| | wes if ar 01115 А (1 Ej 7) ? 94) and 
Example G In the Cartesian coordinates plane» if the p ани 

= „з — Ы M Al- -an T СС ria | & 

C (5 y) represent the vertices of a right-ang 


€—ÀÀYÍ 


find the value of : y A 
AB 24-7 3 ше slope of BC = У 2 | 
i The slope of AB = 5 275 кое З= 







Solution 
„. The slope of AB x the slope of BC = ~] 







АВ BC 
NET LL E ‘у-4=1 ayas 
m 3 
се Remark ` ч | 
; | рж | 
If L, LL, + the slope of L, is m, and the slope of L, is mj where my E a e 
» then m, ==- , m = = 3) 
d | 2 


Рог ехатр!е: | Е 
• If the slope of the straight line L is 2 » then the slope of the perpendicular to и = 


m 
2 
• If the slope of the straight line L is -2 ‚ then the slope of the perpendicular to и = 
Example 9 In the opposite figure : 
If L, LL, 
Find : The value of k 


*- The straight line L, passes 





Solution 





through the two points B (— 1 › 0) and C (0 5 1) 


е es а 
г. The slope of L, = оси = | 
‚ '. the straight line L, passes through the two points A (0 » К) and D (4 +0) 
| a И 1 
7. The slope of L, = Log 774 (1) 
9 L, LL,» the slope of L, = ^. The slope of L, =- 1 (2) 
From (1) and (2): --==-1 wed 







TRY · 

yourself (1) If A(-255) » B(152) and C (3 , 4) are three points in a Cartesian 
coordinates plane » prove that : AB 1 BC 

Prove that : The straight line 


which passes through the two points (7,—1) 
and (5 » | 


-3) " perpendicular to the strai ght line which makes 
with the positive direction of X-axis an angle of measure 135' 
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(| Remarks to Solve the pr 





oblems on quadrilateral | 


„ To prove that a quadrilateral is a | prove t 








trapezium , we prove that :- 


— 


Led 


Two opposite sides are parallel and the other two sides are not parallel 


—— — —: 





To prove that a quadrilateral is a parallelogram , ` 
. we prove only one of the followi Suchen: | 
aem аа аны ынак е following Pepe | 


© Each two opposite sides are parallel. 











Ө Each two opposite sides are equal in length. 
Q Two opposite sides are parallel and equal in length. 


Q The two diagonals bisect each other. 





. To prove that a quadrilateral is a rectangle, rhombus or square, 
~ we prove at first that the quadrilateral is a parallelogram, then : 





* To prove that the parallelogram is a rectangles we prove only one of the following 


two properties : 
f^. : . | a | | а | 
1) Two adjacent sides are perpendicular. 


(2) The two diagonals are equal in length. 


* To prove that the parallelogram is a rhombus» we prove only one of the following 
two properties : 


Two adjacent sides are equal in length. 


= 


P 
1 
fm " | 5 E 

2) The two diagonals are perpendicular. 


Pl 


* To prove that the parallelogram is a square» we prove only one of the following 


properties : 
and equal in length. 


‘1, Two adjacent sides аге perpendicular | 
agonals are perpendicular. 


(2) Two adjacent sides are perpendicular and its di 
length and perpendicular. 


(3) Two diagonals are equal in | | 
two diagonals are equal in length. 


(4) Two adjacent sides are equal in length and its 
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UNIT 





ibis MM Е —— p | E uM ан. RE 


Вот рю 10 On a Cartesian coordinates plane » represent the points 
A(35—-2) +s B (29.0) 5 C (0 »- 7) and D (8 5 = 0) 


* 7" ap org eer ^ mam. 
s then prove that the quadrilateral ABCD 15 а parallelogram 








ОТИ с> The slope of AB = -— 
„23-1 7 
A 9 — (– 7) 
„Ше slope of CD = 3.0 
oO 
zz NE. 
^. The slope of AB 
= the slope of CD 
- АВ/ CD (1) 
B — -9-(2) -7 == 7-0 -3 
he slope of AD 3-3 s the slope o E = CS) 5 
.. The slope of AD = the slope of BC 
г. AD // BC (2) 





From (1) and (2) : .. The quadrilateral ABCD is a parallelogram. 


Example ) Prove that : The points A(2;-2) ,В (8 › 4)  C(5 ›7) and D (-1 ; 1) 
| are vertices of the rectangle ABCD 








— -2-4 -6 
is £ f — 
The slope of АВ 2-8 "L6 | 
, the slope of CD = pg =, 
5-(-1 6 
г. The slope of AB = the slope of CD ^. AB// CD (1) 
| -3 
The slo sof Аре 2513. 
р 2 -(- 1) 3 | 
» the slope of BC = =: = =-1 
ға The slope of AD = the slope of BC Я AD // BC (2) 


From (1) and (2) we deduce that the quadrilateral ABCD is a parallelogram | 
.. The slope of AB x the slope of BC = | x—] =_ 1 


" ABLBC ~. The quadrilateral ABCD is а rectangle. 
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gxample 12 On a Cartesian coordinates pl 
А (— 3 * — 3) 


ane » represent the points 
n B(351) у СО » 3) and D (- 2 , 3) 


then prove th; - 
, prove that the quadrilateral ABCD is a trapezium. 





à 
— = 
— 


* The slope of CDs ——3 -a2 
| - (-2) 3 









| ‚Не slope of AB = 123) = 
2=(=3) 


-. The slope of CD = the slope of AB 


2 


= 
al 


12.2.3) 


Wh CD // AB (1) f TERT 
| 4 | | 
The slope of BC = е: =~) 
» the slope of AD = ае) 6 
22-(-3) А(-3»-3) 
г. The slope of ВС = ће slope of AD У 


-. BC is not parallel to AD (2) 
From (1) and (2) : 


2. The quadrilateral ABCD 15 a trapezium. 


[р — = sour 1081015 om 24} Jo $24015 әш Jo 1onpoxd ou : WH] апо áq эло4 Z | 
[I-228 ЈО adojs au x ЯУ Jo adoys ou L : ПИН] J[9s1no& Aq 2404g Е С 


p-=4 Z 


[л] Jo adoys oq, = ™ jo adoys ou : ruri] дәвлпоХ &q әлола р 9 


(Kjoreuixoaddu) r$ ££ 2011 t 
(K[oreuixoadde) 91 QS «08 Еа 





(K[oyeunxoddde) p' | (2) (Kjawwrxosdde) 390 (D b Г) 


(Ajojeurrxo1ddv) c1 t — ($) 
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129 





Wile fg gh = ad oes) маја! 


Scanned with CamScanner 









1 


LESSON 


The equation of the straight line given its 


slope and the intercepted part of y-axis 


We studied before that the relation : a X+ b y +c =0 wherea +0 » b * 0 together is a linear 
relation represented graphically by a straight line and we can find its slope (m) by one of 


the following methods : | — 


ПШ us "Пе. 0l 
= horizontal change — X, - X, 





Where (X, » y,) and (X, > у>) are two points on 


the straight line 





т = (ап Ө | 
"^ 
Where 0 is the measure of the positive angle which the straight line makes with 
the positive direction of the X-axis. 
* We will continue our study about this subject by studying how : 
- To find the slope of the straight line and the length of the intercepted part from y-axis 
if we know the equation of the straight line, 
- To find the equation of the straight line if we know 


Its slope and the length of the 
intercepted part from the y-axis. 
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Finding the slope of the straight line and the 


length of the intercepted part from y-axis 





prelude Example 
Represent graphically the relation : 2 X — y + 3 = 0 and from the graph 
» find the slope of the straight line which represents the relation and the 


intercepted part of the y-axis by the straight line. 


To graph the straight line which represents the relation » find two points 
of the points of the straight line at least › to facilitate that » put one of 
the variables X or y in a side of the equation 


>“2Х-у+3=0 —у=—2Х-3 „у=2Х+Э 
"A БЕ: 

АїХ= 0 у= 0+3 =3 

^. (0 » 3) is one of the points of the straight line. 

AtX=- | Syz-2-43z21 


7. (С 151) is one of the points of the straight line. 


i.e. The straight line passes through the two points (0 » 3) and (- 1 » 1) 
| ; у У-У е <2 | 
г. The slope of the straight line = XX эин ДЕШ (20 





* From the graph; we find that : 
OB - 3 length units. BE 
i.e. The straight line intercepts Т | 


from the positive part from 


y-axis .3 length units 
m X 




















The length of | 
} the intercepted 
рай {тот үч 








Observing the graph of EH 
the straight line : y= 2 X+ 3 yy 
we free The slope же straight line 
* The slope of the straight line 

= the coefficient of X = 2 "y ‚= @ 2) Хх + 9 | 
* The length of the intercepted part 

from y-axis = | absolute term [2131 The uet" of the intercepted 

part from y-axis 
= 3 length units. m 
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I.e. 


If the equation of a straight line is in the form : y = m X + € » Шей: 
- The slope of the straight line 2 m 


Eam 
Же 


- The length of the intercepted part from y-axis = |с | 
and it passes through the point (0 5c) 


Example D Find the slope of the straight line:2X+5y-15=0 


» then find the intercepted part of y-axis. 





ВАШИ Write the equation of the straight line in the form: y =m X +c 


“ Sy=-2X4+15 у= 22 х+3 


2 T 
г. The slope of the straight line = = and the intercepted part of the 
positive part of y-axis is of length = 3 length units. 


et Remark | 


In the previous example s observing the equation іп the form : 2 Х+ 5 у – 15-0 
9 we find that : 


e The slope of the straight line = — efficient of X _ - 2 | 
coefficient of у 5 


| | | . — absolute term ү. | 
• The straight line cuts y-axis at the point (o , pe .е. (0 93) 


т.е. The straight line intercepts a part of y-axis of length =| Z absolute term 


coefficient of y 








=|3|= 1 nni 


e. 
If the equation of a straight line is in the form: a X +by+c=0O ,then : 


—coefficientof X фа 


— — 


» The slope of the straight line = К ГА E 


„ The straight line cuts y-axis at the point (o : — ) 


i.e. The length of the intercepted part from y-axis = | =| 


132 


Scanned with CamScanner 


p— —— | 
TT ————— — — Lesson Four 
For example: 
‚ The straight line whose equation is: X 2 y+3=0 


[ts slope = E 1 and cuts y-axis at the point (o , i) 

i.e. The straight line intercepts a part of length 3 — unit from the positive part of y-axis 
‚ The straight line whose equation is : 3 X + y+4=0 | 

[ts slope = — 3 and cuts y-axis at the point (0 ,—-4) 


i.e. The straight line intercepts a part of length 4 length units from the negative part of y-axis. 


Example (2) If the straight line that passes through the two points (— 1 » 7) and (9 › 3) is 
perpendicular to the straight line whose equation is: X+ky—13=0, 
find the value of : К 


Let the slope of the straight line that passes through the two points 
(— 1 57) and (9 »3) bem, 
Y0,-34 3-7 _-4 -2 


m, = ЕРГЕ Hs, MN NE 
X,- X, 9-(-1) 10 5 








Let the slope of the straight line whose equation is : X + k y — 13 2 0 be m, 





— Е -] 
“O 2 b k 
-- The two straight lines are perpendicular 

mE Ел 
ic m,xm,--1 —— M m 

-2 

Tee „-5К=2 ake 
' 5k | 


y=kX+5are perpendicular 





1) If the two straight lines : 3 y+ X — 7 2 0 and 


‚ then find the value of : К 
tive angle which is made by the straight line 


(2 | Find the measure of the posi 
h the positive direction of X-axis. 


whose equation is : 3 X — 3y+5=0wit 


(3 | Find the length of the intercepted part from y-axis by the straight line whose 


2у=3Х+12 





equation 1$ : 
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Finding the equation of the straight line given d: 
slope and the length of intercepted part of y-ax 





i ; int `) it: ation is in the form : 
The straight line whose slope = m and cuts y-axis at the point (0 »c) its equation 


ysemXe*c 
"^ INED. c AEN { 


Example €) Find the equation of the straight line : 





1 Whose slope = – i and intercepts from the positive part of y-axis 


3 length units. 


2 Whose slope = 2 and intercepts from the negative part of y-axis 


7 length units. 


y=mX+c 
NE s с=3 +. The equation is: y=- 3 X43 
2 y е==7 ^. The equation is: y 22 X- 7 


Example Ce Find the equation of the straight line which makes with the positive 


direction of X-axis a positive angle of measure 135? and intercepts from 
the positive part of y-axis a part of length 7 length units. 

|. ++ The slope = tan 135° = – 

|  .. The equation of the straight line is: y 2 — X 7 


се Remarks | 
Q The equation of the straight line which passes through the origin point О (0 › 0) 


is у= тх | where m is the slope of the straight line. 








О — 


Ө The equation of X-axis is | у=0 | © The equation of y-axis is 

©) The equation of the straight line which is parallel to X-axis and passes through the 
point (0 » O is y=) 

Ө The equation of the straight line which is parallel to y-axis and passes through the 


point (К »0)is Х= К | 
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ШШ Á— ————— "ааа — = a 


——— Leese Four 
Example @ ri RÀ е line whi 
p Find the equation of the straight line which passes through 


the two points (1 »— 1) and (2 $2) 





Let the equation of the straight line be in the form y =m X *c 


“The stone (mia ш. NL LU 
' Х.-Х, 2— | 3 








. The equation of the straight line is in the form: y 23 X +c 
^ (E ,- 1) belongs to the straight line. 

-1=3х1+с ».c=-1-3=-4 
г. The equation of the straight line is: y 23 X- 4 


Example Q Find the equation of the straight line which passes through the point (1 › 2) 
and parallels the straight line 2 X + 3y -6z0 


— coefficient of X 


‘+ The slope of the given straight line = 
P 5 coefficient of y 


Ls 
3 


*. The slope of the required straight line — = 


. The equation of the required straight line is : у = — 2 Х+с 


-- The straight line passes through the point (1,2) 


TIN 4 qu: 
2 ae ee C= 5 
: The equation of the required straight line is : y 2 — + X+ + 


Example 00 Find the equation of the straight line which passes through the point (2 » 5) 
and perpendicular to the straight line passing through the two points 


A (3 ›— 4) and B (5 »— 3) 


ЗАПИСИ ·· Тһе slope of the straight line which passes through the two points 
4 
(3 ,—4) and (5 »- 3) equals A > 
, The slope of the requived M. line = = – 2 


. The equation of the required straight line is y = — = Х+с 
.. The straight line passes through the point (2 » 3) 
- [t satisfies the equation. 


« 32—2x2-4C & cm 





- The equation of the required straight line is : y = — 2Х+7 
135 
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Try? 1| Find the equation of the straight line which intercepts from the positive part 


of y-axis 5 length units and it is parallel to the straight line passing through 
the two points (- 2 » 3) and (- 1 »— 6) 
[2 | Find the equation of the straight line which passes throu gh the point (3 › 4) 


and perpendicular to AB , where A (2 »—3) and B (5 › 4) 


Example Q ABC is a triangle whose vertices are А (1 »2) »B (- 2? 3)» C(—4 5-3) 








: AD is a median of it › find the equation of AD 


-— AD is a median of A ABC 


- D is the midpoint of BC 


| Е -2 + (4) 3+ (— 3) x | 
~ D=( E9 OUI ) =( 3,0) 


"um go „| 
“. The slope of AD =- 773 


7. The equation of AD is : y= i Х+с 
-- AD passes through the point А = (1 » 2) 


<. It satisfies its equation 


[uo 


1 2=4x1+e um xac 


2. The equation of AD is : у= > X+ 3 


ABC is a triangle whose vertices are A(- 1 55) › B (4 ,—2) and C (- 3 ›0) 
Find the equation of the straight line passing through A and perpendicular to BC 


Example © Using the slope and the intercepted part of y-axis, represent graphically 


136 


the straight line whose equation is y = 2 X 3 





The slope of the straight line = 2 = < = Vertical change - 
horizontal change 


and the straight line passes through the point C (0 , — 3) 
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Lesson Four 





. From the point C 5 we move horizontally 
towards the right one unit (the horizontal 
change (+1)) to reach the point D 
› then we move vertically towards up two 
units (the vertical change (+2)) 
to reach the point Е, then CE is the graph of 


the equation of the straight line y = 2 X —3 





Example 10 The opposite graph d (km.) 


represents the motion of 
| 200 
а car moving with 


a uniform velocity where — !^" 






the distance (d) is 100 | 
measured in km. and the so L 


time (t) in hours › find : time (h) 


yo.» © 


| The distance (d) at the beginning of the motion. 


2 The velocity of the car. 
The equation of the straight line representing the motion of the car. 


И. : The distance (d) at the beginning of the motion — 50 kilometres. 





2 The velocity of the car = the slope of the straight line passing through 


200-50 _ 150 
the two points (0 » 50) апі (6 › 200) = 79 = 6 
= 25 km/hr. 


3 The equation of the straight line is: d=mt+c 





— —— 


i.e. | а = 251+ 50 
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= 





, | . Leh intercepts from the coordinate 
Example 11 Find the equation of the straight line W hich intercepts mere 
axes (X-axis and y-axis) two positive parts with lengths л ап i = а 
i H i aa 4% 7 3 "Ha > x т 
| respectively: then find the area of the triangle included between the 5 raight 
line and the two axes. 





ST) -~ The straight line intercepts from the positive 
part of X-axis 3 length units. 






. The straight line passes through the point A (3 +0) 


The straight line intercepts from the 
positive part of y-axis 4 length units. 
^. The straight line passes through 
the point В (0 » 4) ‘ 
<. The straight line passes through the two 
points A (3 50) and В (0 54) 
Let the equation of the required straight line be y=m X c 
» Where the slope (m) = ERG =- $ n y=- $ AC 
»'sc-4 ^. The equation is : y 2 — i X4 
» the area of А ABO = i x AOx BOz 1 x 3 x 4 = 6 square units. 


А person moved between the cities A Чт) 





and B using his car with a uniform 
velocity and the opposite graph Bn 
represents the relation between the | 
distance (d) in kilometres and the time "= 
(t) in hours. 


Answer the following : ч 
(1) What is the uniform velocity of the car ? = 
| (2) Find the equation of the straight line | 
representing the motion of the car. S 
_3 Find the distance between the car and О (0 50) б | | t(hour) 
| E after 3 hours from the beginning of the motion. | | | | 
ASE бе+тсг=р[р nuns; | F3 
с. < 
ЧИГ +Х 7 =^ Щ 
— P X —=А c 
LE XFA $*X6--« | A 
sin 4154219 € = 
` 55? Z Y 
cm 


wesinok fa a 
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First Algebra and Statistics "A. 


UNIT | Relations and functions. 


Ratio, proportion, 
UNIT 2 direct variation and 


inverse variation. 


UNIT 3 Statistics. 


UNIT Trigonometry. 





UNIT Analytical geometry. 


2, 
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First Algebra and Statistics 





UNIT | Relations and functions...................... 5 


„2 
UNIT 3 


> Accumulative basic skills “TIMSS Problems" ......../7 





Ratio, proportion , direct variation 
and inverse variation. 
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Statistics... n, 62 
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> Exercises or the unit: 

















1. Cartesian product. 





2. Relation - function (mapping). 


3. The symbolic representation of the function - polynomial Scan the 
functions. QR code 
4. The study of some pol ial functi 3 Solve un 
b. udy of some polynomial functions. атчы n 
o Unit Exams. test on each 
lesson 


e A research project on unit one 
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[em 

















= 
| | 
== 


Ш ғгот ће ѕсһоо! Боок | [Interactive te- 











First X Cartesian proc uct ot two fini е sets 
—— = пыш а —— — E = Е = 


Ш Find the values of a and b in each of the following if : 


DD 5b) - (-5 9) a sb) e (V25 127) 
(3: 13 (a-2 »b+ 1)=(2 5-3) | [4] 63 (6 b - 3) = (27a ,- 1) 
5) 0 (a- 7 526) 2 (- 2 b? - 1) (8)(a »b) = (2-a »2b-3) 

7 (а5 b? 1) = (32, 27) 8) (a » 7) - (b? b) 

8 (2a57)=(2b+1 9a) 10) (3 5b) = (ба-1,4а) 


2| (9 ИХ={1,2} › Y={3,4,5} Find X x Y and represent it by : 





1. The arrow diagram. 
Е If X = {3,4,8} Find X? and represent it : 
| 1 By an arrow diagram. 
Жангир RT 
Е irx={1,2,3} , У={4} , fina: 
| @xXxy @ухх (3) 
O—— A 
|5) LL] If X - (2 ;- 1] , Y - {4 0] , Z- {4 , 
| (SXxY 2YxZ 
n (X xZ) Вт (Y?) 
| 
6 


The Cartesian diagram. 


By Cartesian diagram. 


y* 4 n(X?) 
5,-2],fmd: ——— 
(s) x? 
| ‘6 п (2?) 


_ — 
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Я Choose the correct answer from those given : 


AJ EX IT(X - 1 5 10) 2 (8 5y & 3) s then x 4 dy =... 


(a) 5 (6) + 5 (c)V17 
2 1f(X+2 sy) = (2 ‚ 3) s then XÍ y 4 1 2 sss 

(a) 3 (b) 2 (c) zero 
Sır (3% Vy) =(1 54) › Шеп Х+у=.......... 

(a) 2 (b) 3 (c) 16 


Exercise KB —— — 


(Port Said 19) 
(d) 25 
(El-Sharkia 19) 
(d) | 
(El-Gharbia 18) 
(d) 17 


4 If A and В are two sets 5 then the set ((X sy): ХЕА, y C Bl expresses .......... 


(a) n (A x B) (b)AxB (c) n (B x A) 


($IfX- (152) »thenX x Qc ....... 


(a) X (b) @ (c) {0} 
8 ИХ = {21 А У = {3}, Шеп Хху = И 


(a) 6 (b) {6} (с) (2,3) 


£1 If X= {3} » then x Te 


(a) 9 (b) (3 »3) (c) {9} 
(8 If X = {3} › then n (X2) =......... 


(a) 1 (b) 9 (c) {3 ›3} 
НХ ={1, 2}andY = {3 ›4}, then (3 5 4) Є.......... 


(а) X x Y (b Y xX (c) X? 


a88Ifn(X)-22 › Y- [152] ,thenn (X x Y) =.. 


(a) 4 (b) 3 (с) 5 


№ С] Кл (х) =3 > п(ХхУ) = 12 епп (У) = .......... 


(El-Dakahlia 16) 
(d) B x A 


(d) {(1 +0) 2 ›0)} 
(Giza 17) 

(d) {(2 ›3)} 

(Cairo 13 — El-Sharkia 17) 

(d) 1G ,3)} 


( Qena 20) 
(d) 3 
(Qena 11 — Suez 19) 
(d) Y * 
(Giza 15) 
(d) 6 


(Damietta 15 — Port Said 17 — Cairo 18 — El-Menia 19 — Port Said 20) 


(a) 4 (b) 9 (c) 15 
92 If n (X?) 29 ; then n (X) = ee 
(a) 2 (b) 3 (c) 9 
ЯЗ Ifn(X2)=4 › п(ХхУ) =6 thenn(Y?)z ........ 
(a) 4 (b) 9 (c) 16 
44 If n (X) 2 n (X x Y) »then n (Y) =... 
(a) 1 (b) 2 (c) 3 


a5 НаЕХ? where X={X:5<X<7 XEN} ›Шепа=.......... 
(a) 36 (b) {36} (с) (6 »6) 


(d) 36 


(d) 81 
(Giza 20) 
(4) 12 
(Damietta 18) 
(d) 4 
(El-Sharkia 20) 
(d) [5 57] 
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as Caf (34€ {3,6} x (X 8] Хе 


(Qena 15 — Kafr El-Sheikh 18 — Port Said 19 — Alex. 20) 
(a) $ (b) 6 (c) 5 (d) 3 
a» it {2} x IN ‚у; = CERERE 3)} sthen X- y = ee 
(El-Sharkia 15 ~ Kafr El-Sheikh 20, 
| (a) 1 (b) — 1 (c) + | (d) 0 


Я их ху= {2 6). .9) (3 56) 5(3 +9) 46556) › (5 ›,9)} s find : X and Y 


—HÍ]5— 4" ÁÀ——— 
а ааа = 





— = — M M — аанын = — —— — 


go ИХхҮ= {(1 1) (1.3) (1 ,5)} » find : 
| 4 Nand Y [2] Ухх m v? 


(Giza 16 – Souhag 19 – El-Kalyoubia 20) 
| 





WX 2={(1 +1) (1,2) › (2,1) › (2 ›2)} > find : X 





НУхХ = {41 > 3) 9(2 »3) ‚ (3 ‚3)} ‚ find X? 





fX={1.2,3,4} ; У={3,4 5] ;represent X and Y by Venn diagram : then f= 





| € ХПУхУу [8 (X - Y) x Y fa) (Ү-Х)хХ 
 oirx={3.4} › y={4,5}andZ={6 55] › then find : 
| xx yNZ) ((X-Y)xZ (5) (X -Y) x (Y-Z) 


(El-Dakahlia 13 — El-Monofia 18 - Ei-M. 


comx={1} , У={2,3} » 2={2,5,6} 
Represent each of X › Y and Z by Venn diagram ; then find : 


ERN 





| First: 1 X x Y (2YxZ 

| @хх7 (a) Y? 
Second : (X x Y)U (Y x Z) Third : X x (YAN Z) 
Fourth : (X x Y) AN (X x Z) Fifth : (Z - Y) x (XU Y) 





Second 


0 £1) Identify the following points on a perpendicular graphical net of the Cartesian 
product IE. x Е: 


А (4,5) » B(65-3) » C(-257) » D(-156) » E(-45- 5) 
:M(056) » K(9 50) 


Then mention the quadrant that each point is located on the perpendicular graphical net 
or the axis it belongs to. 


8 


Cartesian product of two infinite sets 





p 


Scanned with CamScanner 


Exercise 6 


15 Clioose the correct answer from those given : 


(1) The point ( ......... y eem ) lies on the second quadrant. 
(a) (3 »2) (b) (- 2 , 3) (e) (—3 $—2) (d) 2 »—3) 
(2) If the point (a — b , 5) lies on y-axis » then ~- (Giza 18) 
(а)а=Ь (b)a+b=0 (c) a zb (d)a-b-5 
[3] €Q If the point (5 » b – 7) is located on the X-axis › 
then b =... (Alex. 11 — North Sinai 16 — Qena 17 – Cairo 18 — El-Kalyoubia 20) 
(a) 2 (b) 5 (c) 7 (d) 12 
(4) If the point (X › 7) lies on the y-axis › then 5 X+ 1 = .------.. (El-Beheira 17) 
(a) zero (b) 1 (c) 5 (d) 6 
[8] If (x + | 27) = (-15y) › then the point (X › y) lies in the =- quadrant 
(El-Fayoum 20) 
(a) first (b) second (c) third (d) fourth 
If b «3 › then the point (5 » b — 3) lies in the ......-... quadrant. (Cairo 16) 
(a) first (b) second (c) third (d) fourth 
(7)If X CIR > then the point (- Xs үх) lies іп (ће .......... quadrant. (El-Monofia 20) 
(a) first (b) second (c) third (d) fourth 
(8] If the point (a › b) lies on the fourth quadrant » then a x b eee Zero. 
(a) = (b) > (c) « (d) = 
| (@ If the point (2 a »3 b) € XX » then 2 ze (where a x 0) 
| (a) zero (b) 2 (c)2 (d)3 
aa If (| X|»4)2 3 » y?) and the point (X › y) lies in the second quadrant › 
then X + y = rr (El-Sharkia 14) 
(a) 7 (b) 1 (c) - 1 (d) =] 
a) If < zero » b > zero » then the point which lies on the second quadrant is ......... 
(El-Fayoum 18) 
(a) (a » b) (b) (- a » b) (c) (a »—b) (d) (- a »— b) 
88 If the point (X — 2 » X — 4) lies in the fourth quadrant › then X = ......... where X EZ 
(a) zero (b) 2 (c) 3 (d) 4 
43 £n If the point (X — 4 » 2 — X) where X EZ is located in the third quadrant 
y then Xe: (Alexandria 15 – Kafr El-Sheikh 16 — El-Monofia 17 — Port Said 19 — El-Beheira 20) 
(a) 2 (b) 3 (c) 4 (d) 6 


(nevada itd эдш) teat, vasa ӘЙ 
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14 If the point (k? —4 › К) lies on the negative n» of y-axis » then К = «+ (El-Sharkia 18) 
9) + 2 (b) 4 ©) - 92 2 


ин 
нии 








the points А-В C and find the area of A ABC “ 6 square units » 





Ш о ИХ: Х = «I2; 2, 3], find the s освіт which representa x X X 
| Show which of the following points belongs to the Cartesian product of X x X 
А (1,2) » B(35-1) > C (-1,4) and D (- 2 $0) 





AB их=[-2,3] » Y2[0:4] »find the region which represents each оѓ: 
WXY (2)Y xX my 


For excellent pupils 


B Choose the correct answer from those given : 

| MEX- xY={(132 ›( 93)} sn (Xx Y) =6 then X = + (El-Sharkia | 
(а) {1} (b) {1,2} (с) {1 53 ›6} (d) {13,2} 

Mirx-Yy={7} › У-Х={2,4} » XN Y={6} then (X x Y) N (Y x X)=--- 
(a) {(6 » 6)} (6) {(7 ›2) › (1 »4)} 
(с) {(2 5 › (4 ›7)} (d) {(7 ›6)} 


Га) {3} x [0 , 2] is represented graphically in the figure ---...... 


(Damietta 17) 
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EXERCISE 





| From the school book | Interactive test. 


Choose the correct answer from those given : 
(111f f is a function from the set X to the set Y › then X is called ......... 


(a) the range of the function f (b) the domain of the function f 


(c) the codomain of the function f (d) the rule of the function f 

If f is a function from the set X to the set Y > then Y is called .......... 
(a) the domain of the function. (b) the codomain of the function. 
(c) the range of the function. (d) the rule of the function. 


If the relation В = {(4 » 3) › (153) » (2 ›5)} » then В represents a function where its 
range IS -e (El-Kalyoubia 17) 
(a) {15254} (b) [4 31525355] (01355) dN 


The opposite diagram represents 
a function on X › its range IS ---------- 
(a) {а} (b) {а »b »cj 
(c) {а » b] (d) [b >c} 


(5) The opposite figure represents a function on X 


( Cairo 11) 





s its range 15 osese 
(a) {150 s—1 5-2} (b) {1 ‚0 ;-1l A A e X 
(с) {0-1-2} 0941 ,-1,-2} 


n 
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5) If R is a function from X to Y where Х= {2,4,5} » У={6 ,7} and 





R = {(2 +6) › (а ›б) › (5 ›6)} › then a =o 


(b) 5 (c) 12 (d) 6 


(a) 4 
В ca Which of the following relations represents a function from X to Y ? 


If the relation represents a function › then find the function range : 
Y X Y 











a C3 ИХ = {1,2,3 4] , which of the following arrow diagrams represents а function on 


the set X ? 





Fig. (1) 


Е] Show which of the following Cartesian diagrams represents a function then mention 


the set of each function and its range : 








ЕХ = {а,Ь,с} » Y2 (2545 65 8510) which of the following relations is a function 
from X to Y and which is not with giving reasons › if the relation is a function ; state its range : 


GR, ={(а,2) › (6 ›4)} [2] В, = {(а›2) › (b ›4) »(b »6) › (с ›8)} 


ER, = 1(а ‚2) » (b 58) »(c » 10) } 


Li 
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Exercise  — 


EJ The opposite arrow diagram represents the relation R from the set X to 
the set Y » where: X ={-3,1,4} , У={1,2,4,8} 

Write R 

Is R a function ? why ? 





| 





3) Find the value of X if (X , 2) ЄВ (Souhag 16 — Beni Suef 17) 


ИХ={1›2,›3} » Y-2 (15.356 ›9 › 12 } and В is a relation from X to Y » where 
"a R b" means "а = Y b" for eacha € X b EY 


Write К and show that it is a function and write its range. (El-Monofia 15 – Souhag 17 — Matrouh 19) 


Е их={4,6,8,10} , v- (253.4. 5] and В is a relation from X to Y » where 


"a R b" means "a = 2 b" for each a € X »b CY 
Write R and represent it by an arrow diagram. (Aswan 11) 


E31£X 211535455] s Y- (15253545 556] and В is a relation from X to Y › 
where "a К b" means "a + b = 7" for each of a C X ; b CY 
Write R and represent it by an arrow diagram and also by a Cartesian diagram. 

(El-Menia 11 — Beni Suef 15 — Port Said 17) 


£11£X 210515457] » У={1,3 ›5 ›б} and В isa relation from X to Y where "a R b" 
means "а + b < 8" for each a € X » b € Y Write R and represent it by an arrow diagram and 


also by a Cartesian diagram. Is R a function ? And why ? (El-Kalyoubia 11 — Alex. 18) 


их = {2 945597} » У={4,5,6,7 9] and R is a relation from X to Y where 
"a R b" means "a x b" for each a € X and b € Y 


Write R and represent it by an arrow diagram and also by a Cartesian diagram. 


IX 2115253 ‚4: 5 Y= [y:y М »y is an even number < 10} where № is the set 
^ of natural number and R is relation from X to Y where "a R b" means "а = T b" 
for each a EX b € Y 
Write R and represent it by an arrow diagram. 


(2) Show that В is a function from.X to Y and find its range. (El-Monofia 17) 


If X ' [152 ‚3} , Y= {2,3,7} and R is a relation from X to Y » where "а R b" 
means "а + b = a prime number" for each a € X » b € Y 


Write R and represent it by an arrow diagram. Is R a function ? 


[8] If 2a R 3 » then find the value of a 
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ИХ 2[-1505152 53} у Y= [0515456 ,9} and R is a relation from X to Y » 
where "a В b" means "a? = b" for each a € X » b € Y 

Г] Write R and represent it by a Cartesian diagram. 

[s R a function ? and why ? (Red Sea 16 — Qena 18) 





— 


wo "X= L2 ;- 15152] ‚ Y= E ; i 423» 3 and В is a relation from X to Y , 
where "a В b" means "а? = b" for each a € X »b € Y 
Write R and represent it by an arrow diagram and also Cartesian diagram. 


МХ ={-2,-1,0,1,2} ав У = 4,2, 3 15 Tg f and Risa relation 


from X to Y where "а В b" means "b = 2?" foreach a € X » b € Y Write К and represent it 


by an arrow diagram. Prove that R represents a function and mention its range. 





——— 





C1If X = [255,8] and Y = [10 16 ›24 530} and R is a relation from X to Y where 
"a R b" means "а is a factor of b" for eacha t X b Cc Y 


| Write R and represent it by an arrow diagram and by Cartesian diagram. Is R a function 
And why ? 
Ц сах = {2,3,4}, Ү= 1658510511 515] and В isa relation from X to Y » 


where "а В b" means "a divides b" for eacha EX »b C Y 
Write the relation R 





W их = 165452505,-25,-4 »—6} and В is a relation on X where "а В b" means 
"а is the additive inverse of b" for each a C X » b CX 
Write R and represent it by an arrow diagram and show with reason if R is a function or 







not ? And if К is a function › mention its range. 





Ey If X = | 051525 1j and R is a relation on X where "a R b" means "a is the multiplicative 
| inverse of b" for each a € X ; b € X Write К and represent it by an arrow diagram and show 
if R is a function or not. 





al "t fX={1 923336 > 11} and В isa relation on X where "a R b" means 






"a+ 2 b = an odd number" for each a C X b CX 
Write R and represent it by an arrow diagram. Is R a function ? And why ? 


If = {Х: X€H >1< xX <3} and В is a relation on X where "a В b" means 
"a + b is divisible by 3" for cacha EX »b EX 
Write R and represent it by an arrow diagram › then mention if R is a function or not ? 


And if R is a function » mention its range. (Luxor 16) 


== 
waa 
У 4 
E he s 
"IM 
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Exercise @———— 


©] ЕХ = {1 923456, 10} and В is a relation on X where "а R b" means 
"а is a multiple of b" for cacha € X b EX 
Write R and represent it by an arrow diagram and also by a Cartesian diagram. 


Is R is a function ? And why ? 





If X = {34 972.325 9455 532» 47} and R is a relation on X where "а К b" means 
| "aand b have the same units digit" for eacha EX »b EX 


Write R and represent it by an arrow diagram. 


If X = |= 2,2 ‚5} i= {3 ‚7 ,D and R is a function from X to Y where "a R b" 
means "b = a? — 1" for each a C X and b € Y 
(37 Find the value of l 


Represent R by an arrow diagram. 


ЕЯ их={0,4,16} › Y={0,2,4} show which of the following relations represents 








a function from X to Y 
R, where "a К, b" means "а = b^" foreach a € X »bEY 
R, where "а R, b" means "а =\ь" for each a € X »b € Y 


[3] К. where "а R4 b" means d a = b" for each a C X » b CY 


Ё ик isa relation on the set of natural numbers (N) where "а В b" means "a x = 12" for each 
aEN ,bEN: 
4, If XR 4 › then find the value of X [2]If y R3 y » then find the value of y 





If R is a relation on the set of the positive real numbers (К, ) where "X R y" means 


"y^ 2 X" for each XER, »y ER, » and each of the following ordered pairs belongs to R : 


(a »2) (2 b) » (c ‚3) and (37 ‚ d) Find the value of each of : а »b»candd 


IfX- [1 30 += | | »R, isa relation of the additive inverse on X and R, is a relation of 


the multiplicative inverse on X 





Find R = К, ПБ, 15 Ка function on X ? 
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ИХ={1,2 43. 5 Ү= {13,31 465 „23 and К is a relation from X to Y where "a R b" 


к посе. | 
means "a is a digit of the number b for each a € X »b € Y 


741 Write R and represent it by an arrow diagram. 

ГР] Show which of the following is true. Give reasons 2 К 65,1 КЗ! ,ЗК 13 

S Write by listing method : M = f(y » 23): (y »23) ER} 

Wu тА = {1.1 2} » B= idid EW} and К is a relation from A to B where X К y means 
"y=2X+3" foreach X€A sy ЕВ 


Write В and represent it by an arrow diagram. 


B их={1,2,31 : 
a relation from X to Y 


*L21(053)4853)»653) 8M-2[054) 5053) 9(3 93) (3 ++ 


Y = {3 54 55} show with reasons which of the following represen 





EB нх={1,3,5} Risa function on X and R = {(а »3) › (b > D) › (1 ‚5)} 
Find : 4 The range of the function 


2 The numerical value of the expression : a + b (El-Kalyoubia 20 — Aswan - 


For excellent pupils 


Q 











Е ИХх={-2,-1,0,1 ‚2} > У=[0 ,4[ and В is a relation from X to Y where "а R b” 
means "a? = b" for each a € X »b EY 


Write R and mention whether R is a function from X to Y or not ? Give a reason. 


EE 1f f isa function from X to Y where "a К b" means "a divides b" foreach a € X » b € Y 
IfXUY-12 339591151459 935} on (X)=3 andn(X x Y)= 12 





Find each of X and Y and write R of the function f and find its range. 


If f is a function from X to Y where "а R b" means "a is a multiple of b" for each a ЄХ 


»bEY Ifn(X)=4 ›п(У) =2 аа X UY= {4 58 59 527} 





Find each of X and Y and write R of the function f and find its range. 
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EXERCISE 


The symbolic representation of 
the function - Polynomial functions 





Interactive test 





Я Ш From the school book 
WS Choose the correct answer from those given : 


The set of images of the elements of the domain of the function 


is called ...---.--- (Damietta 15 — Matrouh 16) 
(a) the rule (b) the domain (c) the range (d) the codomain 
If the function f : X ==» Y ; then the range of the function f С --.-----. 7 (Cairo 17) 
(a) X x Y (b) X (c) YxX (d) Y 
3) The function f where f (X) = yig gT 
is a polynomial function of the .......--. degree. (South Sinai 19 — Suez 15) 
(a) first (b) second (c) third (d) fourth 
(4) The function f : f (Q 2 X(X-2X 2) is a polynomial of the .......... degree. 
(a) first (b) second (c) third (d) fourth 
The function f where f (0) =X 2_ tx" — 3 X) is a polynomial of the .......... degree. 
(a) first (b) second (c) third (d) fourth 
(Port Said 16) 
The function f : f (X) = X? (X — 3) is a polynomial of the .......... degree. 
(a) first (b) second (c) third (d) fourth 
[7] The function f : f O9 = (X - 5)? is a polynomial function of the .......... degree. (Qena 11) 
(a) zero (b) second (c) third (d) fourth 
If f (X)- X?- X3 ›Шеп f 2) = --------- 
(a) – 2 (b) – 1 (с) 5 (9) 9 


(Те) ое (Ы у) 0, yalxdl | 17 
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ИО = x? [2 х ‚{һеп f (/2) — (El-Dakahlia 11) 


(а) 4 (b) 2 (c) 6 (d) zero 
If the function f : Z ——» Z where f (X) = X^ sthen f (2) + f (-2) = eresse 
(a) 0 (b) 4 (с) 8 (d) – 8 
If f (G:0Sk X4-8»f (2) =0 ›Шеп К = aeee (El-Sharkia 15 — El-Dakhlia 20) 
(a) 8 (b) 6 (c) 4 (d) - 4 
42 If f (X) 2 X - 5 and i f (а) =3 ›Шепа= сес 
| @2 (b) 8 (c) 11 (d) 16 
If f : К — R where f (X) = xF7?43,f (2)2 11 »then ks ( El-Sharkia 20) 
| (a) 5 (b) 3 (c) 2 (d) - 5 
44 If (- 1 »0) Ethe set of the function f where f (X)=mX+2 › Шей т = 77s 
| @0 (b)- 1 (c) 2 (d) -2 
| If (3 » y) Ethe set of the function f where f (X) = X + 2 then y = eee 
| (а) 5 (b) 3 (c) 2 (d) 1 
If (a » a) € the set of the function f where f (X) 22 X+3 › then a = == 
(a) 2 (b) 3 (c) -3 (d) - 2 


————— —"N'— 


17 If f (X -3) 2 X-3 еп f (7) = eree (El-Dakahil:) (9) 
(a) 4 (b) 1 (c) 7 (d) 10 

18 If X = [2 »4 6] » n (Y) = 4 and the function f : X —— Y 
sf (O=X*= | » then Y may be .........- 














(а) {3 57 513} (b) {3 5 15 525 545} 
(c) {3 515 535} (d) 13 515 525 ,35} 
| If f (X) =n X? +2 X" —3 , then the possible values of n such that f is a function of 
second degree is -.---.--- (El-Dakahlia 16) 
(a) {2,3} (b) 115-1] (с) {25150} (d) {2 51} 
Е) Which of the following functions represents a polynomial function : | 
1)f:f0922xX-5 (8)f:f 0023 
3] f: ОО = X *—- [4] ПУ: (Юю =хХ?+хХ7+3 
Slims: О) = х2 + үх +8 (8) (2 f : f Q9 =x (X « — - 2) 
3 
| 74:f09-Yx«8 (8)f:f (0) = xix? x-2- 4) 
18 
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Exercise @——— 


J (1) If f : R——~R , mention the degree of f » then find f (- 2) » f (0) »f (4) when : 


11f 0023-2x 2) (х) = X^-4 
п If f (X) = 2X5-5X42, хеп prove that fQ)- f ) | | (Luxor 14) 


п If f (X) = 2х-1 » then | prove that : f (2) - 3 Г) = Zero (El-Gharbia 11) 
















d L3 If f (x)= х*- зх, g(X)2X-3 (El-Menia 17 — Alex.18 — Qena 19 — Port Said 20) 
4 Find: f (12) +3g (12) (2]Prove that : f (3) = g (3) = 
[7] If f (X) 2 X^ - 2 Х-5 , then prove that : 7(1+16) = f(1- {6)= 0 


Я The function f : В — В where f (© =аХ?+ЬХ +5 за= zero and b is a real number 
| does not equal to zero. 


(4 Find the degree of the function f 
If f (3) = 11 , then find the value of b (El-Menia 18) « 2 » 





Е if f 00 =5 X-bandh CO =Х-2 band f (D + (3)=-7 
| »then find: f (3) +h (1) die 





If the function f : Z —— N where f (X) = (X -= 3) and the function t : Z —>» N where 
t (X) = X—3 »then find the value of X which makes : uf (X) =t (X) «3or4» 









@ If f is a function on X where X = {3 > 4 55, 6 
and f (323 › f(4)=5 › f (525 › f(6)=5 

(1; Represent f by an arrow diagram. 

2) Write the set of f and mention its range. (Ismailia 15) 





ә i 


If X = {0 ‚1,3} > У={1,2 ›3 ›4 ›5 ›7} and the function f : X—» Y where 
/(Х)=5-Х 

(1 Find the range of f (New Valley 17) 
(2 | Draw a Cartesian diagram for the function f 









If the finition t: N — № visere Е: X—e2X+3 
4)Find:t(0) » t(1) » t(2) » t(3) » t(4) » t(5) 
(2 Represent five elements of the elements of t on a part of a square net of the 


Cartesian product N x М 


(3) What is the range of t ? 


19 
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Æ ifthe function f : Z ——» Z where Z is the set of integers 5 f 002 X?-2 X-3 


T Find:f (4) » fO » РО) > fM > f(0 > f CD » fOD 
.2 Draw a part of the perpendicular square net of the Cartesian product Z x Z 


——Ó— 


and represent on it seven elements of the elements of f 
«Jor-2. 


з If f 09 = 5 » find the value of X 
( El-Sharkia 19) « в 





@ If (Х)=ах+Ь › f (a)=b Find the value of : ab^ + 5 
› (4,9) › (5 5 10] write: 


@ If the set of the function f = { (1 ,3) , (2,5) , (3 ,7) 
1) The domain of the function f 
.2 The range of the function f 
(Damietta 16 — North Sinai 17 — Luxor 


3) The rule of the function f 


For excellent pupils 


If f (39022 X^ * b X cand f (Хх) 20 ‚ when X € 0 ; 3} 





n" 





Find the value of each of b and c 


Now 


at all bookstores 


Maths & Science 
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EXERCISE 









Е ааны 









, | рии 
The a study V OT some po lynon ial [ | 
ac | 

fur Та 1 | Ele Jj 














| (1) From the school book EJ “interactive test 





E Choose the correct answer from those given : 











WE =7 y hén f (- 3) = (Giza 17) 
(a) 7 (b) - 7 (c) 21 (d) - 21 
2 If f 0022 »then3f (/2) — eee 
(а)/ (312) ^ (6 (с) 3 (d) 2 
НУ (X)=2 › then f (3) -7) 2 eene (El-Dakahlia 13) 
(a) f (2) (b) 2 (c) zero (d) 10 
x FOI eas 
а If f (X) = 5 » then 7 (10) 
(a) 5 (b) 4 (c) 1 (d) 10 
6 
5 If f is a function such m IR ——К,/ (X) 23 ›Шеп = xL ( EI-Dakahlia 17) 
(a) 6 (b) | (c) 3 (d) undefined 
2f) _..... -— 
t 3 s then ———— зла) > , (Mex. 05) 
(а) 2 (b) = 5 (c) | (d) 55 
7) If f (2 X) = 4 s then f (-X)2 evere (El-Dakahlia 09) 
(a) – 2 (b) - 4 (c) 4 (d) 2 
B The function f where f (X) = : 3 X is represented graphically by a straight line which 
passes through the point = (Beni Suef 17) 
(а) (3 › 3) (Б) (3,0) (с) (0 ›0) (d) (0,3) 


21 
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If the straight line which represents the function f:f(X)22X-8 


passes through the origin point » then à = e77% (El-Fayoum 17) 
(a) – 2 (b) 2 (с) zero (4) 3 

10 If the point (a » 4) one of the points of function g : IR —— BR where g (X) 22 X b, 
then 6a +3 bs .......... (El-Dakahlia 17) 
(a) 12 (b) 9 (c) 6 (d) 3 


41 If the point (3 5 2) is the vertex of the curve of the quadratic function f » then the 


equation of the line of symmetry is +++ 





(а) X23 (b) X22 (c) y 23 (d)y2-3 
12 The vertex of the curve of the function f : f (X) 22 х?-4Х+5 1 ee 
| (а) (- 1» 11) (b) (1 53) (с) (2 95) (d) (3 » 11) 
| The equation of the axis of symmetry of the curve of the function f : f (X) = (Х- 2) 
| m 
| (a) X20 (b) X22 (c) X2-2 (d) X2-4 
| The graph of the function f : f (X) 2 X 2.2X4 Listhe graph 
ма -— 
| 





- у= æ = 


45 In the opposite figure : 
The curve of a quadratic function » A (— 4 ›0) 


» then the equation of the axis 





of symmetry is X = eese (El-Dakahlia 19) 
(a) | (b) - 1 
(с) – 2 (d) 0 
ag Iff 02 X* » XE[-2 52] then f Q9 €... 
(a) ]0 ,4] (b) JO ›4[ (c) [0,4] (d) [-4 54] 





EJ Complete the following : 
(1) The function f : IE — IR where f (X) = 5 is represented by a straight line parallel 


[0 eee and intersects y-axis at the point .......... 


22 
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Exercise — 


LO The linear function given by the rule y = 2 X- | is represented graphically 
by a straight line intersecting the y-axis at the point ........-. 
| [S] AA The linear function given by the rule y = 3 X + 6 is represented graphically by 
a straight line intersecting the X-axis at the point «+--+ 
4) (1) If the point (a › 3) is located on the straight line which represents the function 
f: В —— R » where f (X) 24 X—5 , then a = eee (El-Beheira 11) 
[S The straight line which represents the function f : IR — R » where f (X) = 5X-a 
intersects the y-axis at the point (b 52) > then a = e+=- and b= + 
(6 The equation of the axis of symmetry of the function f : f (X) = X * pg eer 
(Souhag 09) 


If the curve of the function f such that f (X) = X? + c passes through the point (0 »2) 
;thencz .......... (Damietta Ш) 


If (— 2 » y) belongs to the curve of the function f : f (X) = Xx?-105theny2---- ; 
(South Sinai 09) 


Jg (13 Represent the following functions graphically ; where X CIR: 
МУ (Х=5 [2] 1(Х)=-4 
Bf ()=0 (9f 00-223 









| 4 | Represent each of the following linear functions graphically and find the points of 
intersection of the straight line which represents each of them with the coordinate 


axes s where XER: 


f:f =X 
[1f:f00-2-2X 
2imf:foo23x-1 
88f:f00-25-3 X 
g Represent each of the following functions graphically and from the graph > deduce 


the coordinates of the vertex of the curve and the equation of the line of symmetry 
m value of the function » where X ER: 


2): (х) =-Х (cof: (х0) =3 х 
[5](0]:/(00=х+2 |8 7:700 =2-х 
8) 07:7 (0=-2Х+3 [8)7:700= 4 X 


| and the maximum or minimu 
| у: 00 =2 Хх? taking ХЄ[-2 2] 
ву: (0) = Х2+ taking ХЄ[-3 ‚3| (Beni Suef 14) 


(nf:foeosx 2 _ 2 taking X = [- 3» 3] (El-Beheira 17 — El-Port Said 18 – Damietta 20) 
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m f:f Q022- X^ taking X €[- 3» 3] (Alex. 18 — El-Gharbia 19 - Souhag 20) 


8] 1: f(X)=X*-2X taking XE[-2 ,4| 
(89£0f:foosx?«2x4 | taking ХЕ|- 4 ‚2 
Е: О) = (х 2 taking ХЄ[-1 ›5] 
8f:fQosX(x-2 -3tuking XE[-2 › 4 
Ef: f 00=3-2xX-X? taking XE[-4 »2] 
f: f 09=4X+3-2X? taking XEL- 253] 
г: f =X? -4X+5 taking XE[0 55] 

a8 (3f:fQos1-3X« Х2 taking XE[- | ‚ 4] 


(Qena I] ~ Cairo 18 — Kafr El-Sheikh 20) 
(El-Sharkia 17 = ElI-Gharbia 18) 

(Kafr El-Sheikh 19 – El-Gharbia 20) 
(El-Dakahlia 17) 






ented by a straight line passing through 
d the intersection point of the straight 
(El-Gharbia 20) « б. (0 +—6) 


|6) If the function f : f (X) = 3 X- 6 is repres 
| the point (a » 2 a) » find the value of a » then fin 
| line with the y-axis 


If the straight line representing th 
|, à positive part of the y-axis of length 3 units an 
| Find the value of each of : a » b 


function f : IR ——» R where f (X)=aX+bcuts 
d passes through the point (1 » 5) 
(Kafr El-Sheikh 20) « 2 *- 


na] 


If the straight line which represents the function f : В — R » f (X) =a X+ b intersect: 
the X-axis at the point (3 » 0) and intersects the y-axis at the point (0 = 3) »then find the 
value of the two constants : a and b and find the value of f (1) (El-Sharkia 17 


-— 


If the curve of the function f : IR ——»* R where (ХФ) = т- Хх 2 intersects X-axis at the 
| point (- 2 » b) Find the value of: m? +2 т (El-Sharkia 15 


Jg 


If X ={2 9356} >» Y ={3 5455565758} andr: X — Y where г (X) -9- X 
Find the set of images of the elements of the set X by the function r 
Z Is га linear function ? "state the reason" (El-Dakahlia 14) 


——Jgi- 





—— 


Ши 70 =а+ X? , l (Х) = c are two polynomial functions where 3 f (2) +3 l (026 


‚ find the numerical value of : 2 f (0) +2 (7) where a and c are constants. 
( El-Dakahlia 19) « - 4 » 










W The opposite figure represents the function f where f (X) 24-2 X 
Find : 

4] The coordinates of A › В 
The area of A AOB 


(Ismailia 16 — Luxor 19) 
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In the opposite figure : 
The constant function f is represented graphically by 


straight line BA and the linear function g is 





represented graphically by straight line OA where A = (2 »3) 
.1 Write the rule of the function f and the rule of the function g 


2 Find the value of : f (— 10) + g (6) (El-Sharkia 14) « 12 





The opposite figure shows the straight line AB | | a 
which represents the function f : f (X) =4 У 
» if AO represents the linear function 

а: 5 (Х) =п X+ Капа the area of the X ^ 
triangle ABO equals 4 square units 

» then find the values of n and К › where О 


15 the origin point. 





E The opposite figure represents the curve of the function f 


Jeee E MM ш щы 


a RR t 


where : f (X) 29- x 
Find : 


1 The coordinates of A and C 
'2 The area of the triangle ABC 





H 


( The opposite figure represents the curve of the function 
| retento x! , 

if OA = 4 units 

Find : 1 The value of m 


'2 The coordinates of B and С 
'3 The area of the triangle with vertices 


А » B and C 





(North Sinai 16 — Luxor 18 — Giza 20) 
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Exercise £9— — 


| The opposite figure represents the curve 












of the function f : f (X) = [x^ 

, the area of triangle ABC = 21 square units 
‚А (0 »— 7) 

Find the coordinates of the point B 







» then find the value of ( 






WE In the opposite figure : 
The curve represents a function of second degree f : 
Write the domain of f 
Use the graph to find : 
The range of the function f 
(3) The equation of the line symmetry of the curve 
of function f 
4! The maximum value of f 


(5| The value of f (1) 
(8]If f (39 2 a (X- 2)? +k » then find the numerical value of : a + k 


> Life Application 


|19] (13 While Karim was reading a book › he found that after 3 hours › 50 pages remained and 





( EI-Dakahlia 16) 





after 6 hours » 20 pages remained. If the relation between time (t) and the number of pages 


(b) is a linear relation : 
Represent graphically the relation between t and b then 


find the algebraic relation between the two variables. 
Га | What is the time that should be taken to finish the book ? 


What is the number of pages remaining when Karim began to read ? (Ismailia 20) 
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Exercise É9— —— 





а) In the opposite figure : 











If the curve of the function 

f intersects the X-axis at two points : 
A (1 +0) » B (4 »0) and M is the point 
of the vertex of the curve 

If f (-2)* f (7) = 8 

Find : f (- 2) 
In the opposite figure : 
The drawn curve represents the quadratic function : 
f:fOosXx*-(&k-2) x-k44 

If ABCO is а square 

Find the value of : k 


(El-Dakahlia 19) « 3 » 


In the opposite figure : 

The curve represents the function : 

ff) =—X?+4X+k- 1 and intersects 
the X-axis at two points : À and B 

КОВ =5 OA 

Find the value of ; К 
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Є? 11.51. Wed TT. 
Summary of unit @ 
C 


Summary 





The Cartesian product : 





© For any two finite non empty sets X and Y 


The Cartesian product of X x Y 

is the set of all ordered pairs whose first projection of each belongs to X 
and the second projection of each belongs to Y 

le. X xY={(a sb): aGx »bEy} 

Note that : X x Y + Y x X where X#Y 


© For any set X: X x O- OxX-2 0 





© The two axes XX and yy divide the plane into four Rem 
quadrant 


| x«o 
у>о 





quadrants as shown in the opposite figure 
and you can determine the quadrant in which any point 


lies by knowing the signs of its two coordinates. 


© If the X-coordinate of the point = 0 





» then the point lies on y-axis 
© If the y-coordinate of the point = 0 


» then the point lies on X-axis 


| The relation : | 


© The relation from the set X to the set У is a connection joining some or all the elements of 


X with some or all the elements of Y 


© If R is a relation from the set X to the set Y » then: 
e R is a set of ordered pairs such that the first projection belongs to X and the second 
projection belongs to Y 
eRCXxY 
© If R is a relation from X to X > then К is a relation on X and RC X x X 
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| The function : | 


© A relation from X to Y is said to be a function if one of the following cases is satisfied : 


4 Each element of the set X appears only once as a first projection in one of the ordered 
pairs of the relation. 
2 Each element of the set X has one and only one arrow going out of it to an element of Y 
in the arrow diagram which represents the relation. 
3 Each vertical line has only one point lying on it of the points which represent the 
relation » in the Cartesian diagram which represents the relation. 
© If f is a function from the set X to the set Y is written as f : X ——» Y sthen : 
5 X is called the domain of the function f 
is called the codomain of the function f 


Yi 
The set of images of the elements of the set X by the function f is called the range of the 
function f which is a subset of the codomain Y 


—— 
—À 
—À— 
— = 





The polynomial functions : 


© The polynomial function is a function whose rule is a term or an algebraic expression 
satisfying the following conditions : 


1 Each of the domain and the codomain of the function is the set of real numbers R 


2 The power (the index) of the variable X in any of its terms is a natural number 
Notice that : the degree of the function is the highest power of the variable X 


© The constant function : The function f : R——> R where f (X)=b » b ER 15 called 
a constant function and is represented by a straight line parallel to X-axis and intersects 
y-axis at the point (0 » b) 


© The linear function : The function f : ® — R where: f (X)=aX+b » aE R-{O} 
‚БЕ FP iş called linear function (function of first degree) and is represented by a straight 


| 


^ = 2 » | 
© The quadratic function : The function f : IR ——* IR where: f (X)=aX-+bX+c 
Where a » b and c are real numbers за 40 is called а quadratic function and it is 





РР -b 
line intersects y-axis at (0 » Б) and X-axis at ( ed 


a polynomial function of the second degree and it is represented by a curve whose vertex is 


(ба ›/ (Fp) 
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on Unit One 





0) мозе Of 


Answer the following questions : 


Choose the correct answer from those given : 


Tg ExxY2[9Q › 3) › (2 ‚5)} › then п (X) = 


(а) | (b) 2 (c) 3 | (4) 5 
(8 If b <3 › then the point (6 ›6 – 3) lies in the зз quadrant. 

(a) first (b) second (c) third (d) fourth 
'3 If the point (X › 3) lies on y-axis »then 7 X — | 2e 

(a) 20 (b) - 1 (c) 6 (d) 8 
4IffQo-z4X-^b » 173) =5 y Ben basse 

(geo? (b) 3 (c) 4 (d) - 3 


5 The function f where f (X) 2 3 X is represented graphically by a straight line which 


passes through the point === 


(a) (3 33) (b) (3 ›0) (c) (0 »0) (d) (0,3) 
'8 The maximum value of the function f : f (X) 2-2 X 24+-4Х+315 --------=. 
(a) 5 (b) | (c) 3 (d) - 1 


м 
B рајх = 11,2 ,3 › Y= [0515253 ›4} and В is a relation from X to Y where 
i "a R b" means "b-az 1" for each a EX b CY 

Write R and show that it is a function and write its range. 

[Ы№Х = {2,3} » У={3 ›5} anaZz (7 ›5} »then find : 

mxxavnz (8(Xx-Y)xZ [3] (X - Y) x (Y - 7) 
El [a] If the set of the function f = (G ›9) ›(5 » 15) ›(7 ›21)} write : 

1) The domain of the function f (2) The range of the function f 

`3) The rule of the function f 


[b] Represent graphically the function f : f (X) = — 2 X + 3 and find the two intersection 
points of the straight line which represents the function with the coordinates axes » 
where XER 
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Unit Exams 





ü [alf X-i-151,0, 2} and В is a relation on X where "а В b" means "b z a^" 
for each (a , b) C X? 


Write R and represent it by an arrow diagram. 
Is R a function ? And why ? 
[b] Represent graphically the function f : f (X) = (X - 2) + | taking x €[0 › 4] and from 
the graph deduce : 
The coordinates of the vertex of the curve. 
(21 The equation of the line of symmetry. 


[3| The maximum or minimum value of the function. 





= — ——_—— 

Е [a] If апа g are two functions where f (X) 2 -2 X - 3and g (X) =-7 
Find the degree of the function f 
[2 | Calculate the value of : f (0) + g (0) 


[b] The opposite figure represents the curve of the quadratic function f where : 
y 


f 09 2 4-k X? 5(k constant z 0) 

s A (0 » 4) 15 the vertex of the curve 

» О is the origin point › B › C € X-axis 

The area of the triangle with vertices A » B and C 

equals 8 square units. 

Find : 

The equation of the symmetry axis» and the 
maximum value of the function f 

The coordinates of B 

13) The value of k 








E) Model O4 


Answer the following questions : 


м Choose the correct answer from those given : 


If the point (a » 3 – а) is located on the X-axis » then a = 


(a) zero (b) 3 (c) -3 (d) 5 
[8] №+ (Хх) = Хх? › еп f (2) + f (22-7 
(а) 16 (b) zero (c) – 16 (d) 4 
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UNIT 


з) IfX x Y={(2 ,3)} then X? = ее 
(а) (4 » MF (b) {(4 53)} (c) {(2 »2)} (d) {(2 +9) 5 
4 If f : f Q0 = 5 is represented by a straight line parallel to the X-axis » then it passes 
through the malui eren 
(a) (0 +5) (b) (5 ›0) (с) (5 »— 5) (d) (0 » 0) 
(© ГВ is a function from X to Y where X = {3 ›5 7} » Y 2 i4» 9j 
and В = {(3 54) » (b 59) › (5 ›9)} > ћепь= 


(a) 3 (b) 5 (c) 7 (d) 9 
© The function f : f (X) = (Х 5)? is a polynomial of the == degree. 
(a) first (b) second (c) third (d) fourth 


EB arx- [15457] » Y= {151457} and В is a relation from X to Y where 


"aR b" means "a + |b | = 8" for each a € X »bEY 
4 Write R and represent it by an arrow diagram. 
'? Show if В is a function or not » with reason. 
[b] If X x Y 2 (051) › (1 ›5) › (1 33) › (4 › D» (455) ‚ (4,3)! 
Find : (41) Y x X [2] X and X* 
[a] Represent graphically the function f : f (X)=X?+2X-4 taking X € [-4 » 2] and 


from the graph deduce : 
'4 The coordinates of the vertex of the curve 
2 The equation of the line of symmetry. 


Сз The maximum or minimum value of the function. 


[b] If the straight line which represents the function f where f : R —— R 
‚ f 0022 Х- 3 К intersects the X-axis at the point (6 » m — 2) 
Find the value of each of : m › k 
El [a] 16 (x-2 59) = G ›Х + y) Find the value of :3 x +2y 
[D]]£X2 (1,2) » Ү= {2,5} аа2= 1455] 
Find : 1) (X - Y) xZ 2]n(X x Y) «nZ) 





[5] [а] If X 2 (455; 7} and В isa function on X ‚В = (а ›5),›(Ъ›5)›(4›,7)} 
Find : 1 The numerical value of the experssion : 3 a + 3 b 
(2) The range of the function. 
[b] If f: f 00 22x? -5 x «2 
Find the value of : f (2) - f (+) 
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| Project aims : 





| * Graphing quadratic function. 


* Associating mathematics with computer science. 





Do a research project on the following topic : 





"The computer has become one of the important tools in different 
sciences, one of which is math". 


Discuss the following points using available resources : 
e Write a short note on the Visual Basic language. 
* Use one of the Dynamic Mathematics Software (DMS) like GeoGebra 
(www.geogebra.org) to : 
1. Graph the function f : f (X) = x 
2. Graph the function r : г (X) = (Х- 1)? , on the same figure. 
3. Graph the function n : n (X) = (X * 1)? , on the same figure. 
4. Compare the curve of function r with that of function f ‚ then | 
compare the curve of function n with that of function f » and write 
what do you observe. 
5. Describe how g : g (X) = (Х- 3)? and К: К (X) = (X + 4) will appear 


after graphing them. 


м caf et Pte ™ 
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Ratio, proportion, 


direct variation and 
TY) CN ELE LLL 





ae 





| . W* | 
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> Exercises of the unit: 





5. Ratio and proportion. 


6. Follow properties of proportion. Seat ihe 
OR code 


7. Continued proportion. 
to solve an 


8. Direct variation and inverse variation. interactive 
: est on each 
© Unit Exams. lest 
lesson 


ef A research project on unit two 
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EXERCISE 





Ratio and proportion 






| LL) From the school book |nteractive test 





uU Complete the following : 


4 Ifa »b »c and d are proportional quantities › then c is called ......... . (Damietta 08) 


2 If the quantities a » b „с and d are proportional » then E = 6 (El-Beheira 11) 


з The fourth proportional for the numbers 4 › 12 » 16 and «+ 15 eee (Kafr El-Sheikh 11) 


'4 The second proportional for the numbers 2 ; ... › 4 and бапа is 


5| The third proportional for the numbers 8 › 6 s+ and 12 18 +--+ 


6 The first proportional for the numbers ... »5 › 27 and 45 is 
7 ИЗ ›а- 1 ›а+ l and 5 are proportional » then a = +--+ 
© A sum of money is divided between two persons with the ratio 2 : 3 


If the share of the first is L.E. 30 » then the share of the other is L.E. eee. 
(South Sinai 09) 


(New Valley 11) 


i8] If 7 X23 y then $ = ия 


M №5 а-46=0 »then т. = «sexu nda (Souhag 11) 


1 | 3a-7b _ then b = ( El-Fayoum 12) 
аж ни 
| а b Zu. 
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hoose the correct answer from those given : 


.4 The ratio between the area of a square shaped region of side length ( to the area of 














another square shaped region of side length 2 [ is ien (El-Monofta 13) 
(а) 1:2 (b) (4 (с) 1:4 (4)4:1 
alf х : = l then 3 ee (Red Sea 11 — Alex. 20) 
é 2 13 
(a) 5 (b) 2 (c) 2 (d) 5 
3164X25y sthen iL — (Qena 11) 
(a) 1 (b) 2 (c) 3 (d) 4 
4 If 3az5b «then а — (El-Fayoum 17) 
| (а) 3 (b) 5 (c) 2 (d) 2 
| Glf2x=7 у s then (Sy — NM ( El-Fayoum 09) 
ux © " | ‚ 4 
(a) 5 (b) 2 о 4 (d) 35 
|. 8 If a * • 2 and 3 are proportional ; then 2 = (El-Kalyoubia 17) 
| аз b) $ (c) 3 (d) 2 
j 7 lfa*X * b and 2 X are proportional quantities » then E meeeee (Aswan 17) 
| " i | | 
(a) 2 (b) + © 1 (d) 4 
в IfSa+2.+3b , 7 are four proportional quantities » then > mee (Souhag 13) 
aj =. „б. 3 3 
8 If4X^29 v^ «then = To (Beni Suef 16) 
2 3 2 3 
(a) 4 (b) 2 (с) t 3 (d) £ 5 
аҹ 7 2 b 
10 If atao = 3 » then uocis i (Alexandria 11 — El-Monofia 20) 
(a) 4 (b) 8 (c)- 3 (d) -8 
11 If a s b «c and d are proportional quantities » then .......... 
ax B id а d b { | 
Мы: (b == (o) memes (d) ab = cd 
I8X^y з 
M —— 
2 
(a) 20 X y (b) 30 X y (c) 30 X y* (d) 15 X y 
a+ hb Lote 
в. 
а 
2 2 кү. | 
(а) a^ +b (b) a^ + ab (c) a^ - a^ b (d)2a+2b 
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Exercise IEJ— —— 


— NN (El-Kalyoubia 09) 





(a) 5 (b) + (c) -& (d)-5 

g Find each of the following : 
.4. The first proportional for the numbers : ... „|8 : 7 and 1442 

2 The third proportional for the quantities : a » (a + b) ,... and (a^ — b?) 


з. The fourth proportional for the quantities : (a+b) » (a — b) » (a - b) and ... 





E Find the value of x in each of the following ; if : 


1(2X-3):(X-5)21:4 wile 
(2)(X-5):(5X+3)=2:3 а-ә 
[3] (2-8): (22+ 1)=1:3 «+5» 
а) (X^-1029:(2 X?-3) = 24:5 where Xis an integer. «2» 








(Aswan 15) « m » 








a 2+3 — eyes ‚ prove that : - 3 


2X-3 2у—5 








u If X?-4y?23Xy find X:y | «-1:1ог4:1» 
Е ir3x?-10xy+7y?=0 , p —T | | «1:3» 
a A и =$ ‚ find the value of the ratio : NOM (Souhag 19 — El-Menia 20) « i » 
10) ш ч a = 3, find the value оё: 7а+ 96: dow ФЬ (Qena 15 — Cairo 20) «3» 


W If4a=3b , then find the value of : 










| B d 

| 4a+b «В» [8| ———— « —] » 
M а? – 67 

| 7 ‚ 2ac*bd PT T 
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И7Х-Зу: Х+у=3: 1 ,find the ratio: 12 Х+9у: 11 Х- Зу «2:15 








| 21 Х+а | +20 ili 2 
I[2—— 9 are nd the value оГ: - (Ismailia 13) « = > 
ть b » where X #0 » then fi jm 6 


А Find the number that if it is added to each of the numbers 3 » 5 » 8 and 12: it becomes 


proportional. (Southern Sinai 17 — Assiut 18) « 2 ,, 


Find the number which is subtracted from each of the following numbers to be 


e б mm 


proportional 16 › 21 › 14 and 18 


VE] Prove that : a » b » c and d are proportional quantities if : 


atb c-«d ( EI-Fayoum 09) 
ym. Т 


[2] = - ( El-Sharkia 15 — El-Fayoum 15 — Aswan 20) 












Jh 
— 
— 


| = 3 3. 3 
@ If a:b:c23:4:5 ,find the numerical value of the expression : Е «97 
Е if2a=3b=4c>finda:b:c «6:4:3 
B] Answer the following : 
1. KH Find the number which if it is added to the two terms of the ratio 7 : 11 
it will be 2 : 3 (Alex. 14 — Cairo 17 — El-Fayoum 18 — Giza 19) « | » 


2 CA Find the number that if we subtract thrice of it from each of the two terms of the 


ratio 2 » the ratio becomes 5 (Giza 12 — El-Beheira 20) « 3 » 
3 LH Find the number which if its square is added to each of the two terms of ratio 7 : 11 it 
becomes 4 : 5 (Suez 17 – El-Monofia 20) « 3 or- 3» 


4 Ш Find the positive number which if we add its square to each of the two terms of ratio 
5: 11 it becomes 3:5 (Kafr El-Sheikh 17 – Giza 19 — Beni Suef 20) « 2 » 
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Exercise EJ 


5 What is the number which is subtracted from the antecedent of the ratio 15 : 13 and 


added to its consequent to become 3 : 4 ? (Luxor 20) « 3 » 





, ren . а А A 
в LI Two integers 5 the ratio between them is 3 : 7 and if we subtracted 5 from each term 
» the ratio between each of them becomes | : 3 , find the two numbers. 
(Alex. 18 — Ismailia 20) « 15 9 35 » 
{7 E Two integers › the ratio between them is 2 : 3 » if you add to the first 7 and subtract 


from the second 12 » the ratio between them becomes 5 : 3 


Find the two numbers. (El-Beheira 15 — Beni Suef 17 — Matrouh 18) « IR #27» 


8) Two positive real numbers › the ratio between them is 4 : 7 and the square of the small 


number exceeds 5 times the great number Бу 39 › find the two numbers. «12,21» 





у Geometric Applications 





| 
Е The ratio between the two dimensions of a rectangle is 4 : 7 and its perimeter is 88 ст. 


Find its area. « 448 ет » 


ммм M — 


The ratio between the base length and the height of a triangle is 3 : 2 and its area = 48 cm? 


-——. — — —— в — — — m m —-- 





Find the length of the base and the height. «12 ст. › 8 em. » 








|24 In the opposite figure : 





Alaa shaded 2 the area of the circle › = the area of the triangle ; 


find the ratio between the area of the circle and the area of 





the triangle. 


(Giza 08) « 2:1» 





» Life Applications 





ЕЯ ifthe shadow length of a tree is 3 m. 
and in the same moment the shadow 
length of Islam is 120 cm. » if the 
height of Islam is 180 cm. 

Find the height of the tree. 
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2 
E- 


gj CA Through the interest of the Egyptian authorities in the 


villages » a budget of 1.85 x 10° pounds was set for one of the 





Villages to build a school › а medical unit and a youth centre, 

If the cost of the school is i of the cost of the medical unit 
: 1 "S ame ee . 

and the cost of the medical unit 15 6 of the cost of the youth 


centre « what is the cost of each of them ) 





A» = — — = —- — 


If the rate of success in one of the governorates of the 
third preparatory is 83% and the rate of success for boys 1s 
| 79% and the rate of success of girls is 89% » find the ratio 


between the number of boys and the number of girls in this 





governorate. 





The length nfs piece of wire is 152 cm. » it is divided into 

7 two parts of ratio 11 : 8 » a circular shape is made from the 
long part and a square shap is made from the short part. 
Find the ratio between the area of the square and the area 


of the circle. (x = = =] «32:77» 


Q For excellent pupils 


= Four proportional numbers › the fourth proportion equals the square of the second 








proportion; the first proportion decreases the second proportion by 2 ; the third 


proportion = 8 › find the four numbers. 


| «2,4,&,]бог-4,-2,8,4- 


If х, ‚у ›7 and lag. for proportional итп ап Х+у=8 » у+2= 14 › z+ [224 


| 
| 
| 
| 
| 


» find the value of each of X » y » z and ( «39559515» 





———=ж= 2 
п п 


f, ————— 


gl Find the positive number which i it its multiplicative in Inverse is added to the consequent of 


the ratio 5 2 » it will become 2 Ww o 
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EXERCISE 








| 
нй the following : 
а €. а+с 
—=— = = şt = E 
1“ 1 ГЪ 4 5 » then | 
2182-9-26 = 3 then 226+ = сўзга 
ü Иа f 5  b-2d«f 
у е 5у+42 
^ e -xX 
е+Х ‚реп Х-е "T. 
6 E о i 
om ж a then a = — 
5at3ct-- _ а 





Choose the correct answer from those given : 
axc _ 
m > where m #0, {реп bxd = 


(b) т? (с) т 

b упеп7а-56+35 —€— 7 
(b) 7 (c) 5 

Ld then К" 
(c) 14 





(b) 13 


- 
[ * 







Follow properties of proportion 


Interactive test 


(El-Fayoum 09) 


(Сато 09) 


( El-Dakahlia 08) 


(Damietta 05) 


( Cairo 17) 
(d)2m 
(Port Said 09) 
(d) 2 
(Kafr El-Sheikh 11 — El-Gharbia 17) 


(d) 8 


^ z/ gale! Т/с] pe) oe, yalxadl 41 
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а+2с+3е ece 
a> hn eadi SF 


b+2d+3f 5 
(b) 5c (c) 5e (d)5a+5c+5e 
3b=46 » then a = eere 
(d) 8 


(b) 4 (c) 5 


( EI-Gharbia 17) 


=$ ,thenb:c= н E 


(b) 5:6 (0)6:5 (d) 4 :3 





Е] 1га 5b , сапа d are proportional quantities › prove that : 





| Ш. 22+ 2304. (Assiut 17, 
| -2с Sb-2d 
| 
| eL LJ 3a-2c a-2c - 36-24 (Suez 16 — Kafr El-Sheikh 15) 
| 5 а + 5а+3с C 5Ь+34 
| Ш a^ c^ att (El-Monofia 1! 
^ ab«cd b 
4 aec +с = 2С ( E-Monofia 16 — El-Kalyoubia 17 — El-Gharbia 15 
: Ei | ‘ 
+4 bd 
sO; = = = (ъ= =) (Alex. 14 — Suez 18) 





| a+b 2 28 -3b 
| 8 ta (2+4) ~ 9¢_3¢2 


| [p 38-36 — : zm => where : a sb »c and d are positive quantities. 





| 
| 
Sa° —3@ а+с 
| mg tca|———- — 
| 3 j= (El-Kalyoubia 19) 
| b+d | 

| 56-34 


g 2 -2ас+с _ М -2 4+4 | 
ee eee (Ismailia 18) 











ac ~ bd 

u "C » prove re that: 
фсе [2] 2а+7<-4е | а-8е 
b+5d d-3f 2b-7d-4f b—8f 


4,2 ғ АР. 4 4 
2b +36 f°-Sf 5а -7се _ Obed 


>] гг 


42 
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Exercise K 








M 
B: aid 1“ i Suef 20) 
i ыы 2 (Giza 15 - North Sinai 18 -~ Port Said 19 — Вет. ие] 20) 





(Souhag I6 — El-Menia 12 - Damietta I") 


Х+у- 21 
Х-32 


( Assiut 17) 








= 
puits, 
* » 
+ 
И 
- 
ls 
= 
гі 
4 
е 
— 
— 
— 
ый 
= 
-A 
“ 
(i 
— 
— 
— 
= 
—- 


3 
8 


4 


3 
= —= Fs TETT » then find the value of : X 


( El-Gharbia 16 — Qena 17 — Luxor 18 — Aswan 19 — El-Kalyoubia 20) = 7 » 


a. a b c | . 

7 | = lt - eg RSV that: 2а- 5 b +3 c = опе of the given ratios. 
b 
3 


(Damietta 12 — El-Dakahlia 19) 





a+b a-b 
5X-3y 3X+5y 








Ø E T » prove that : 


— RÀ — HÀ —— —À BÀ Á— 
" 














Boxes -— » prove that : mrt 
Ш GJ If = = = = = ‚ prove that each ratio is equal to 2 (unless X + y = 0), 
then find X: y :z (El-Beheira 18) = 4: 2:3: 
If s — у — M 350 s prove that : ne = Ц n : (Port Said 09) 
a-b«c b-c+a cratb 


pm 2Xey ху о 
а | 7 _ 2X*y a 
e Ot ee T 0сп prove thm: а 6-6 Зар 








(El-Beheira 17 – El-Kalvoubia 18 — Matrouh 19) 








Maus = 
[| 








a+2b Ni 


prove that: [> = 17 























Кыч H a (North Sinai 09) < 4 » 
-C 
uU Х+у УТЕ Z+ x rove that : AY ы = 5 ( El-Monofia 16) 
If ' = 5 = g , p | X „7 
T ed utb+c a А T 
„8+8. sprove thats —; — 93 (Kafr El-Sheikh 15) 
43 
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А 





дли 





uo 


E Х+у Vt2 74+X Е" = 
Т) If аж ar = —— sprove that: JX43y*34 2 5 


1 3 N b — T— 


X+y+7 _ 1] (Kafr El-Sheikh 20) 


Ce 






































E IT = = “= sk. ‚ prove that; х = 1 = С (New Valley | ; 
ш "ENT - Ху = xn ==. (prove that: Х:у:7/= 18: 73 17 7 

If — T n = Sets s prove that : BT ja ind find a: rb - u— ET 
if uw "m = йр - ЕР Х (3 с-2а)+5у(а+2 - | 
их. i ive that 0: х3) у) (x +2 y) , 10 and 26 are proportional. (Luxor 19; 
gi. = m. а $ | 3 find the value of the expression : а + т c in terms of a « $ 











83 х2 - = ‚== 2 anda+b+c=75 find the value of each of : а »bandc 


' (Red Sea 16) « 18 9 27 • 


> Geometric Application 




















A 
S D 
In the opposite figure : P s 
If A ABC ~ A DEF F E C B 
where РЕ: AC = 2 : 3 and the perimeter of A DEF = 22 cm. 
Find the perimeter of : A ABC « 33cm 
For excellent pupils 
-——— Á— жи s prove that : each ratio = ani ee 
X-ytz X*y-z2 y*z-X Х?+у* +2: 
m ox y | _ 4 a ore ol. оо ————— 
If —— ys A NE ЕЕ | find the ratio X : y : z 
| «a 2Х+у+2 д 
| — PB AR ЖЕ 1 
1 them prove ае Я 21:3. ts 
TER .3b-c с-а | = 
ПЕ а > prove that: 
1 а+Б-с= zero m.b-i1.5 
2b+e7 7 


44 
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EXERCISE 


[1] LL] 3 , 27 
га) i › 125 


eee 


a Find the middle proportion between : 





Continued proportion 





| 29425 


— 3 
52а,8аһ" 





8-2,-—8 (Giza 09) 


8 (4 my ,(l- m)? 


— Å M 


Е Find the third proportion of each of the following : 


[1]6,12 


[3] х? а 


Е If b is the middle proportion between a and c : prove that : 











4 a pv 
ie 
qb _а+3Ь 
с = Serb 
mní5-CcM с 
L - 
a) a 
— a 4 
b-4c с 


a a +ab+b? - ES d 





J NU oc 9) 3 
b-bc«-c ^  b^-c 
| = А * ж ^y 
| W—3:tbte -p 
| а «b +c 


(Giza 14) 


lille 
rer: b 


2a+3b 
(Ismailia 17) 





" 7 
sima eh a | | 
4, L3 Е _ ji: == (El-Kalyoubia 18 — Сато 20) 
+с 
3 3 2 
В) а-и. - (El-Monofia 11) 
b«c cb 


2-35]? c с? 
mim 26-25 c.c 
8. 252-3а2 4 p? 








а b 2а 
„ы кє Ж-ты 
(Aswan 16 — Port Said 17 – El-Dakahlia 19) 
ac _ а Charh; 
12 РИ (El-Gharbia 17) 


45 
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E) From the school book | Interactive test. 









\ 4 | If a » b »c and d are in continued proportion » prove that : 

~ ЩЕ 

а-26 _ 36+4с a заж Se. 8-7 

as. b-2c T Sow4d 85:55 b-4d 

-3258-5c „30-50 a) gad d= 2b Ee 

ы a-b+c  b-c«d a*btc s 
SL ond - ЗЕ (Матоий 17 = El-Beheira 18 = South Sinai 20) 
(El-Beheira 15 = Alex. 17 — Beni Suef 18) 


(Qena 16 — EI-Monofia 17 = El-Monofia 20) 


(Alex. 19 – El-Fayoum 20) 


‚ 3 
2а+34 _ 2a +36 
(El-Dakahlia 11) ме. да TNCS PT 


| "s 44 C 
42 ME (Alexandria 11) 
5p 3d b+d 








2. 0 
| a+b\3_a ш* td бе. El-Sharkia 15) 
Өс) =ч M aen b „эшш 

| 5| Choose the correct answer from those given : 
The third proportion of the two numbers 9 and - 12 1$ ---------- (El-Beheira 11) 


(a) — 16 (b) $ (c) 16 (d) 108 


'2 The proportional mean between X and y is - 
(а) {ху (b) -1ху (с) -— (d) Ху 
їз If (,m »z are in continued proportion y then (=... 
T -ii m? 
(a) £4 mz (b) mz (c) 7 (9) == 


4 If the number 6 is the positive proportional mean of the two numbers 2 and m › 


(South Sinai 17) 








| then m =.---------- (Aswan 13) 
(a) 8 | (b) 12 (c) 18 (d) 36 
If 3 == kd = =. 
[8) b c-5 2 then a ! (El-Monofia 12) 
di T 
(a) 5 x2 (b) 40 (c) 10 (d) 2 x 5? 
r b С " 
| if 2 =—=—=? henr Mes cs 
b c d " d (El-Sharkia 13) 
(a) 2 - (b) 4 (c) 8 (d) 16 
If 6 a^ b^ , 3 ab and c are proportional quantities › then c = .......... 
(a) - 3 (b) 3ab 3 
€) (d) 4 
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8/1fa*2 ›4 «bare in continued 


| proportion › then a+ b = -eee ( El-Dakahlia 20) 
оү? 
(а) 2 (6) 4 (c) 6 (d) 9 

9 The proportional mean between (X — 2) and (X + 2) 1s eos (Cairo 09) 


(a) X +? (b) X?-4 (c) £1 x?- 4 (4 x?-4 
10 The number which is added to each of the numbers 1 53 and 6 to become in continued 


proportion 1$ eee (Damietta 13) 


(a) ! (b) 2 (c) 3 (d) 6 





If a +3 »9 and b are in continued proportion ; find the value of each a and b 








(Luxor 16) « | 327» 


— ig — ——Áá— 





3 5¢ 512 and т are in continued proportion › find the value of each of landm 4265524» 





g Complete the following : 


- 


|0(5 1f 7 » X and y are proportional › then x? y mee 


2 The third idle of the two quantities 9 (г + 1» and 6 (г2 — 1) iS eee 


3X+5y. 
3 The middle proportion of the two quantities 9 X? — 25 y? and cae 


а = Х=5 ‚ then y =. piis 7, 


5 Ша »Ь эс dand eare in continued proportion and each ratio = the constant m 





» then — = ОЗЕРО 
E. 2 


— „ —— 


+ 
© If a, b and c are proportional » then — е ЛЕШ 





| Bite real number X which makes X + 1. Х + 5 and X + 13 proportional is ---------- 


в [2 ,4+ X and 18 are proportional quantities » X €&R › then X= + 


it from each of the numbers 3 ›7 » 19 » then they 
(Luxor 17) «|» 


| 
| 
| 
| 
E Fin Find the number that if we subtract 
| become in continued proportional. 





киыннан 





__ _ —— 


——— 





ик b is the middle proportion — aandcanda=4c=4 


2 ( El-Favoum 17) « 21» 
» then find the value of : 42 + 6 + с? 








Шш If b is the middle proportion between a a a and c э cis the middle proportion between b and d ; 
a^ 2 с a b, 
prove that : = — RS 7 tea а 











zi: 


42 
47 
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oo — — Exercise m 








| “ X- ) 4 
| If y =X Xz » prove that: A edt. 


в UNIT 
| 





у (у – 2) uu 


Г о о, йы 


? +34 | За + ЗБ 
B Iifb>=acandc’=bd. prove that : 


3a-4d 3-45 


| > ГЕ а 3 | | 
= = = „= | В : oe " - : { C 
A саш Libia ‚ prove that b is the middle proportion between à ux 


- = : (Alexandria 15 — Beni Suef 15) 
where ac is а positive quantity. 


m: 





| mom у is the mi yroportion 
Ifas b „C “= d are in continet pr sportion s prove that : (b + c) is the middle prop 
| between (а + b) and (c +4) 





= — —— ÉÓÉÁHR— sta Á— 
MÀ — ——ángá 
—— — 


ЕЕЕ 


| fsa 5 as st bs E C - 8 da are positive rquantities in s continued proportion » 
$1 5a+6b 
| prove that: 4] = а = |2 


8d Л 7с+8 а 





——— 





РЕ 
a+b +c = þf 


If b is the middle proportion between a and c » prove that : р Lp үрөө 


| 
| 





| Geometric Applications 


Е] (б X » y and z are three proportional side lengths in a triangle » X + y = 15 ст. 


| andy £z 22.5 cm. find X : y «2:3» 





ABC is a triangle in which m (Z C) = 60° sif the measures of its angles Z A » Z B and 
| 


Z C respectively are in continued proportion. 


Find : m (Z A) and m (Z B) « 60? 560° » 





For excellent pupils 


|- a b 
0 in = = 


= = 2 , find the solution set of the equation : a Xx*-23hb X+c=0 


nee 





{4} 
E If 5 is the middle proportion — X and y » find the middle proportion Between 


(x, ) and (у+5) 





«+52» 


48 
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EXERCISE ^ 


| 
| 


Direct variation and inverse 
variation 


| (1] From the school book | 





Interactive test. 
E Complete the following : 


1 If X o y * then X z-.-.--...-.. 


? Ifz= LE where m is a constant » then 2 С 
(New Vallev 11) 


еи -— 
з IfyxX Шей BL 
(Qena 11) 


Y) анк 
'4 If X varies inversely as y › then Y. meme 
5 If y: 3 X-a then y «X (Aswan 0$) 
=й | | Ismailia 09) 
6 If ya i > then y varies inversely ао (Ismatita 


( El-Dakahlia 09) 
EIfx-2 y- 0 » then X « ve 


( El-Sharkia 09) 


| В If2Xy-25»thenXao---7 
| а 1ғус Хапіу=2а5 Х= 8 › then y =e when X = 12 (El-Sharkia 11) 
40 If ух 2. апа у= 3 а Х = 20 5 еп yE desse when X 2 12 (El-Beheira 12) 
1 X | “ 
X ( Cairo 11) 


11 If y x X and y = 2 as Х=4.Шепу= veven 


н НЕ "X ИИ in the simplest form) 
12 If yo X and y 26as X 7 4 then x (in the simp 


43 —n i * z " () ‚| then L varies hee a5 k Y hen h I5 constant 
— | n: tant t 


‚Е varies .......... AS A when К is constant. 


= 





а If y varies directly as X and y = 20 as X = 7 
| Find : X when y = 40 
| (V Не )\ o/galac! т /(. UJ ми) ИЕР yalxdi 49 


« 14 » 
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| 
Е] Ifa varies inversely as b and = 12asb =8 > find: 
1 The value of a as b = 1.5 

2 The value ofb as a = 2 


uU CA Ify x X and y 14 when X= 42 5 find: 
| (El-Monofia 15 — Port Said 18 — South Sinai 19 — Port Said 20) 
.1 The relation between X and y 


„Жа 
.2 The value of y when X = 60 «у= 4X2 





B Ш If y с = and y = 3 when X = 2 , find: (Alex. 17 — North Sinai 19 — Cairo 20) 


1 The relation between X and y 









2 The value of y when X = 1.5 «Ху=6 ›4 » 
Е B Ify xand X=3as y= 10 › find y when : 
XE{1 52535455} «30 915 910575 +6» 


£2. "WE | | 
If y x the multiplicative inverse of the expression ый” then find the relation between 
= 


Х апа у »if y=4 as X=3 › then find the value of y as X = 9 





(El-Sharkia 08) «у= $X? +36» 


-—— M 


L 
В ify o х? and y = 64 as Х=2 » find the relation between X and y and find the value 
m! (Luxor 20) «y 2 8 X^ «1» 
| ofyas Х = 5 ихог у 
р 
ED it y varies inversely as x sy=2as X= 16 
Find the value of y as X = 32 «2» 






110] If y? x X? » find the relation between X and y where y = 3as X 22 


(Qena 09) «у? = qx" » 















If y? cand X28asy 23 find Xas = 1.5 « 512» 


B If y cc (X+ 1) and X = 3 when y = 2 » then find the relation between X and y 






(Матоий 09) «у= ib. 1) » 





5X-3 
W pa v. 


] 3X+5y 
50 


1 for all the values of XER, »y ER, » prove that: y oc X 
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Exercise EE} 


= a+2h bt3e 
па - =; oen prove that : ac c (El-Fayoum 17) 


E = „e ÉL 
‚= i — 
— 
e 








T 21Х-у у БЯ | 
€ C П-у —; => prove that: y c z (Cairo 15 – El-Kalyoubia 18 - Damietta 19) 





— À—— ——— 
— I —— 


— HÀ— M 





— ^ + | | - аа aM m mm 3 
[16 If X^ y -6Xy +9=0 then prove that : y varies inversely as X 


| 
| (Damietta 13 — South Sinai 14) 


— Á—— m— ÁÀ— — A а н РТО E — 


as $ Mer p = iin | 
17) If 4a" +9 67 = 12 аЬ prove that : a varies directly as b 





( Matrouh 17) 








—— MÀ ——— 


Ш axt у" - 14х?у+49=0, prove that : ya (Alex. 19) 
x 


— - 


| 


E If (4 X +7 y) = (X+ 2 y) where XER and y ER › then prove that : y с X 
| 


ee 4 а | | 
If (—— x ) © X- y) where a is a constant › Xs y &0 ; 


иа 








then prove that : X varies inversely as у 





Е © Which of the following tables represents the direct variation and which of them 
represents the inverse variation and which does not represent the direct variation or 


inverse variation with mentioning the reason in each case : 





(13 From the data in the following table › answer the following questions : 
4 Show the type of variation between X and y 
2 Find the constant of variation. 
з Find the value of y at X = 3 
4 Find the value of X at y = 24 





Ж) In the opposite table : 


4 Show the type of variation between X and y 





2 Find the value of each of a and b 
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НИЕ C RR Ie 


\ 
| 


E : If a varies inversely as b and а = I2 as ъ= & «find : 
4 The value of aas b = 1.5 
“ б ^ 
.2 The value of b as a = X » 48 
a oO гу х Xand yz 14 when X= 42 «find : 
(El-Monofia 15 — Port Said 18 — South Sinai 19 — Port Said 20) 





= 


1 The relation between X and y 
| 
2 The value of y when X = 60 «у= 4X02, 


ЭРИНИНЕ — A a A 
15] ш If y м — y and y=3 when X=2 , find: (Alex. 17 – North Sinai 19 — Cairo 20) 


1 The Ko between X and y 
`2 The value of y when X = 1.5 «Xy=694» 


— | 





g If y x cand X=3as y = 10 5 find y when: 
| хХЕ{1,2,3, 4,51 «30315510575 +6» 





If y x the multiplicative inverse of the expression xi then find the relation between 


Xand y sif y=4 as X = 3 ›Шеп find the value of y as Х = 9 


(El-Sharkia 08) « y = ix ,36» 


Е If yo X 3 and у = 64 as Х=2 » find the relation between X and y and find the value 


of y as X= 5 (Luxor 20) « y 8 X^ 41> 





g If y varies inversely аѕ | x ‚у=2 аз Х = 16 
Find the value of y as X = 32 «a. 





If y^x X 3, find the relation between X and y where y=3asx=2 


(Qena 09) «у 





U ку? x ye and X= Bay з, find Sas Т8 | « 512» 
X 


Ify сс (X + 1) and Х = 3 wheny 22» then find the relation between x and y 





(Matrouh 09) « y — io +1)» 





| 5X-3 | | | | 
- ELE = | for all the values of XER, » y ER, › prove that : ух 
50 
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анкеты: 75 УУ Е 


sthen prove that : a œc ( El-Fayoum 17) 





\ 
25 = З s prove that: ус? (Cairo 15 — El-Kalyoubia 18 - Damietta 19) 


cams = == 


| > 
VB IX? у‘ -6ху+9=0 then prove that: у varies inversely as X 


(Damietta 13 — South Sinai 14) 


МИЕ —Á— —— — 


e 


: 3 ^? UD Je E 
If 4a^-9b*2 12а, prove that : 
| 


— В EEE - -—— ==: 


а varies directly as b (Matrouh 17) 


_ ——_————-———_—— 





EN Я 2: raw. UE i m" 
LITE X y^ — 14 X^ y 49 20 , prove that : у œ a (Alex. 19) 
| X 








VB i£ (4 X € 7 y) & (X +2 y) where XER and y ER › then prove that : y oc X 





а а\. | 
t(z)e X — y) where а is a constant » X 2 y Z0 > 


then prove that : X varies inversely as y 





Е C Which of the followin g tables represents the direct variation and which of them 
represents the inverse variation and which does not represent the direct variation or 
inverse variation with mentioning the reason in each case : 








C (3 From the data in the following table › answer the following questions : 
'4 Show the type of variation between X and y 
2 Find the constant of variation. 
3 Find the value of y at X = 3 


4 Find the value of X at y = 24 





Та е opposite table : 


1. Show the type of variation between X and y 





Find the value of each of a and b 
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UNIT 


ЕЁ а ч | aua Y 2 then find the relation 
ы lf y=z+5 sz changes inversely with X and y = 6 when X = 2 * 


i 
— А à Mín l/)e«y2z——-935,7, 
between y and X s then find the value ol y when X = | (Ei. Mano] TU 


| | H - н r ү | *П X () апа 5 
25) lt у = a+ b where his constant « l ИГУ directly with X 7 y i 3 whe y 
= i p y’ " when № — / 
When X = 3 + find the relation between X and y then find the value of y 


А 2 2 
«у=3+ j ^'74„, 


ion between y and X 


1 Ifyza-9andy« 





| 2 кт РА ъ =] 
and а = 18 when X = 7? find the relat 


+ 
* а 
= 


4 
А oe = Gj = E — а » 
` then deduce the value of y when X2 1 (Kafr El-Sheikh 18 - Suez aes CM 3 


—aa эө6-————_—— 
= — ИИ 
Е — HQ€— 


Му = 2 +a sa varies inversely as X and a = 5 when X 22» find : 


The relation between y and X 
| жул Wo 
The value of y when X2 5 (El-Sharkia 17) «y= 2 + X 4 





If X2 (+9апа (е y »then find the relation between landy 





known that : X = 24 and y = 5 › then find the value of y when (= 12 al=3ys4» 
EJ Choose the correct answer from those given : 
The graphical form representing the direct variation between X and y is eee 
y у 
x X x X 
О О 
y y 





| @) (b (c) Ub нн 


'2 [1] The relation which represents a direct variation between the two variables X and y 


| Hose (Souhag 20) 
| ») y=X- je edt X _ у 
| (а) Ху=5 (b)y=X+3 (opm (z-5 
Which of the following relations represents an inverse variation between the two 
variables X and y ? " (El-Beheira 15) 
()у=Х+5 (Бу=4х () = 5 (9) Ху= 11 
Шу varies inversely as X 2 skis a constant » then oee.. 
| | | “г 
(a) y 2k xX? (by-k-X yale (d)y - = 
52 
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— р SUUM D. 


—— ^ 


и 


од Exercise Е 


Га Ж | X, y 
| (8 If X and y are two variables , 17! = | sthen y ac e 





“ 1 ч 


(а) Х (b) -4 Sx? (d) + 
X лы x* 


6 Ify x Xand y = 5 when X = 3 , then the constant proportional equals «+ 


(a) 15 (b) 5 (c) 3 (d) à 


- 


7 Ld If y varies inversely with X and X 24/3 when (fim Т; » then the constant 
3 








| proportional equals .......... (El-Beheira 16 — Beni Suef 15 = New Valley 20) 
^ @+ (b) 4 (c) 2 (d) 6 
|. 8 If X y? = constant › then X varies inversely as .......... (Ismailia 08) 
(а) = (b) y (c) y (d) y? 
з If y x т » then X varies .......... ( Matrouh 09) 
X 
(a) directly as y ?  (b)inverselyas y? (с) inversely as у (d) inversely asl y 
10 If y^ +4 x? =4Х у» then .......... (South Sinai 19 — Alexandria 15) 
| 1 
(а) уо Х (b) ya x^ eyaz Gye 
| 11 г? у“ + 1 = Ху »then .......--- 
| 
| а 2X3 (d) y x — 
(a) X ху (b) y xx (c) y ye 
If y=3 Х- 6 › епу € (El-Sharkia 14) | 
| 
(а) Х (D) 3X (c) X-2 (d)3 X4 6 | 
43 If yt2 -X*2 where X+ y 2 zero »then у сх ---------- (Ismailia 14) 
y X 
| @x (b) = (c) X42 (d) Х+ 5 
| 4гу-Х=-- - 2 where X2 y #0 ‚Шеп 
| | | | | 
|» (ayoc«x-«l (b) y aX (c) y x -~ уе 
(23 If the total cost of a trip is (у) » some of it is constant (a) and the other is directly 
| proportional with the number of participants (X) » then +- (Ismailia 11) 
mud 
| (a)y=aX (b у= 
(c)y=at x (m is constant = 0) (d) y 2 a4 m X (m is a constant z 0) 
53 
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UNIT 





> Geometric Application 


30) La IE (h) the height of a right circular eylinder (its volume ts constant) varies inversely as 


(Port Said 20) = 12 ст, 


Find h when r 2 15.75 em. 


D Life Applications | 


La A car moves with a uniform velocity where the 





distance varies directly with the time (t). If the car 
covered a distance of 150 km. in 6 hours » find the 


distance covered by that car in 10 hours ? 





( El-Kalvoubia 13) = 250 km. » 





L3 If the weight of a body on the moon (W) 

is directly proportional with its weight on the ground (R) 
If the body weighs 84 kg.» on the ground and its weight 
on the moon is 14 kg. What will its weight be on the moon 


if its weight on the ground is 144 kg.? 





E 24 kg. ыы 





(1] Ише number of ше (n) needed for carrying out a 
work varies inversely as the number of workers (X) who 
carry out this work. 

If the work is carried out by 6 workers within 4 hours 5 


what is the needed time for carrying out the work by 8 





workers ? 


( El-Sharkia 11) « 3 hours » 





= 
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Exercise EN— —— — | 
If the distance covered by a bicycle (d) 
varied directly with the square of the time (1) 


; NT | 
sif d = 16 km. when t = + hours find 


the value of t when d = 144 km. 


——— ——— —ÀMÓ 


L3 If the value of speed v that water passes through 





a hose nuzzle inversely changes with the square of 
the hose nuzzle radius length г and v = 5 cm/s. 


| when r=3cm.; find v when r = 2.5 cm. 





| 
| « 7.2 ст./5. » 
| 


J 





If the weight of a body varies inversely as the square of 
its distance from the centre of the earth. If a satellite of 
weight 500 w. kg. is projected up to the space » what will 


its weight be when it becomes at a distance of 640 km. 





far from the surface of the earth to the nearest one (kg.) 


(Consider the radius length of the earth 6390 km.) 


ORES 


137 If X oc y and z ж L » then prove that : (X + y) (zb (Х-у) (2-0) 


E 413 w.kg. ъ 








| неа ЗЕЕ ab | WWW Ww 
y Й 2 x — : that: a + b” = consti 
B If (a + b) < > ;(a?—ab 4 b^) « = ‚ then prove that: а + 67 = constant 
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| Тһе ratio : | 


© The value of the ratio does not change if each of its terms is multiplied or divided by the 
same non-zero real number. 

© The value of the ratio (+ 1) changes if we add or subtract (to or from) each of its two terms 
the same non-zero real number. 


© If the ratio between two numbers is a: b » then: 


, | The second number=bm| , m#0 
proportion : 


а c 
© If E ? then a » b „с and d are proportional quantities. 





а 


Ө If a » b »c апа d are proportional quantities › then m 


i.e. the product of the extremes = the product of the means. 
2-2} 
EU = ui , 


The antecedent of the first ratio Тһе consequent of first ratio 
`7 The antecedent of the second ratio The consequent of second ratio 


— 
ринин 


а 


clo 
ll 
pio 
5 
б. 
>| с 
II 
oja 





OI- =- ›Шепа=ст sb =d m where m is a constant z 0 


© Ifa » b »c and d are proportional quantities and we assume that : T ata m 
а= 
»sthena=bm;,c=dm 
a c eo 
© и =т=т and m, » m» » m, >»... are non-zero гел] numbers , 


i m,a+m,c+m,er... f the pi 
then ———————— —————— = one of the given ratios. 
m b+m,d+m, f+... d " 
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© The quantities а › b and c are said to be in continued proportion if T = 
a is called the first proportion › с is called the third proportion 


and b is called the middle proportion (proportional mean) 


© The direct variation and inverse variation : 


pem 











Inverse variation [ 





e If y varies directly as X e If y varies inversely as X 





T à 1 
and is written as y oc > › then : 


m ү. S 
(1) у= (ie. Xy =m) 
where m is a constant z 0 


and is written as y oc X » then: 


E 


у=шх (ie. = т) 


where m is a constant # 0 


The relation between X and y is not 


linear relation. 





з The relation between X and y is 
represented graphically by a straight 


i l 
line passing through the origin point. e To prove that y oc — » 


x 
we prove that: X y = m 





е To prove that y x X » 
| where m is a constant # 0 
we prove that: у = m X 


where m is a constant # 0 
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on Unit Two 


(©) моде! O 


Answer the following questions : 


W Choose the correct answer from those given : 


3)1f4 X^-9 у? еп = = оочень 





2 

(а) 2 (b) 3 (c) 3 +5 (d) +> 

If x? y- ^ sthen e 
: l 

wares (b) ya X? (c) y « — (d) y x —; 
3)t223 = then ра = TM 

а) 5 (b) 3 (c) 2 (d) 3 
Ir = = -4Х-2У > then Z = eee 

ci (b) -3 (с) 3 (d) 2 


The second proportional for the quantities 12 a b? .... 21 ab 5 14 b? is .......... 


(a) 8 a b? (b) 8 b (с) 24a b (d) 24 54 


If y о X and = 1 when y = 4 » then the constant proportional equals .......... 





aba? 


a _b ] of : 
[a] If 37 find the value ыл 





А 7 | 
[b] If b is the middle proportion between a and c › prove that 4 E + 2 Е i 
= ë "— b | 3 [ 
where a » b and c are positive quantities. Te 





[a] If y varies inversely with X? and X = 3 when y —4 find: 
The relation between y and X 
'2 The value of X when y = 9 





[b] If a » b „с and d are proportional quantities » then prove that - а +2с с-а 
+2 а О d-b 
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a unit Exams 





EJ [a] if —— =- E M : pees 
a" re ty “e E X Kady ind the value of : b 
[b] It y = 3 +a and a «x ~ and y = 5 when X= I s find the relation between X and y 


s then find the value of y when X = 2 


аш 


Ө [a] Ifa ^b «c «dare in continued proportion » 


2a +3" ш 


prove that: ыза 7à 


[b] Find the positive number if its square is added to the antecedent of the ratio 29 : 46 


and its square is subtracted from its consequent it becomes 3 : 2 


©) моче! @/ 


Answer the following questions : 





uU Choose the correct answer from those given : 


= b 
@ If a » b »2 and 3 are proportional quantities » then — = === 


(a) 3 (b 4 (c) 3 (d)2 
Z If2 ›бапа X + 15 are proportional › then X = === 
(a) 1 (b) 2 (c) 3 (d) 4 
'8 If Xy = 12 sthen y varies directly with оссе 
(a) (b) X- 12 (c) х (d) X + 12 
2 


4 If y varies inversely with X and X =3 when y = Wa » then the constant of 
proportion equals =+ 
E (c 
() 3 (b) 3 (c) 2 (d) 6 


acc 


If ——-—L-—- m (where т ER ) › then pd meses 





(a) m (b) 3m (c) m? (d) 3 m? 


Dri = sthenSa-3bt 7 Se 
at? 009 ()7 (d) Sab 
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UNIT 


DIL ——————— 


Bl aul 
[а] b-a 7 d- 








Prove that : a « b «c and d are proportional. 


[b] If y a— 1 ya varies inversely as X? and a = 4 when X = 2 » find : 
1 The relation between y and X 


2 The value of X when y=8 


— 





c err ilt grum OF + _ TR rM дд ан 4 
a [p]iS*Y.Y*2z >+х 
5 з 6 
Prove that ; X-Z -X +Y +z 
2 T 


[b] If a »b ›сапа d are proportional quantities 





Prove that : 22*3b. а 
2c+3d с 


а) [a] If 5a 2 3b » then find the value of : / 2 ^2 
4а+2Ь 


[b] If b is the middle proportion between a апа с 





Prove that : a-b_ b 
a-c b+c 





Bl [2] f4 х2+у2=4ху 
1 Prove that : ух X 


'2 Find the value of : X when у = 8 


[b] Па: b:c24:5:3 Prove that ; 2+6 _ 1 
а+Ь-с 3 
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А Research 
Project 


nie EEE 
_- — шь. 


| Project aims : 





| * Using ratio and proportion to solve problems. 

| * Differentiation between direct variation and inverse variation. 
* Using mathematics to solve life problems. 
|. * Associating mathematics with social studies. 


‚ e Associating mathematics with science. 


| Do a research project on the following topic : 





"Drawing scale is an application of ratio and proportion. It is 
considered one of the most important elements of a тар". 


Discuss the following points using available resources : 
* Define drawing scale and mention its importance. 
* Stick a map of Egypt with a given drawing scale. 


• Determine two governorates on this map and measure the distance 
between them. Then use the drawing scale on this map to calculate 
| |  thereal distance between these two governorates. 


| | • Search for the law of uniform velocity and then calculate the time that 
Г а саг, moving at uniform velocity of 120 km hr. . takes between these 
| two governorates. 


* What is the type of variation between the time and the distance when 
the velocity is constant ? | 
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pus movit n 
SLECTHOMIG CALCULATOR 


= 
| 
à LLLA s > М i 
| 1 ТА , ч 
| | = 5 — 2 
В. | — 
i 





X Exercises of the unit: 







9. Collecting data. 
10. Dispersion. 
© Unit Exam. 





Scan the 
QR code 
to solve an 
interactive 
test on each 
lesson 


| e A research project on unit three 


A 
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Collecting data 


LO From the school book | 





1 The resources of collecting data are з. and eeens (Port Said 12) 
2 The personal interview is аз resource of collecting data. 


з The data of the students that are registered in the students affair office is a -----.---. 
resource of collecting data. 


‘4 Central agency for public mobilization and statistics is а -.--.-.--- resource of collecting data. 
(5 Direct observing is аз resource of collecting data. 

'& The suitable method for examining blood of a patient is а .--...... 

7 The suitable method for checking the production of a factory is -+--+ 

в The suitable method to know the population Is -----.---. 

'8 The suitable method to know the ratio of absence in one of the schools is -..-...... 


40 If the society is divided into illiterates and literates » carries of mediate » intermediate 
and high qualifications » the choosen sample for making a research is called .......-.. 





2 | Choose the correct answer from those given : 


(4) Е is а secondary resource of collecting data. (El-Fayoum 12) 
(a) Personal interview (b) Questionnaires 
(c) Data base of the employees (d) Observing and measuring 
е is a primary resource of collecting data. 
(a) Central agency for statistics (b) Data of the school pupils in the previous year 
(c) Questionnaires (d) Data of the employees in one of the companies 
63 
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UNIT 


Е Which of the following statistical data is primary and which of them is secondary ? 


В Mention the suitable method (mass population ог samples) (бес 





Базиан - - | р | SETE EE 799 


3 The method of Mass population 15 suitable for 


(а) searching the formation of the sand of the Western Desert. 
(b) examining the sweetness of water for one of the wells. 
(e) finding out the ratio of finding a metal in one of the mines. 
(d) getting the number of the students who had the full mark in maths exam in a class 
3 Selecting a sample of layers of a statistical society is called «^ sample. (LI-Beheirg 17) 
(а) random (b) class (layer) (c) deliberate (d) bunch 
5 A factory has 125 workers › 75 technicians and 50 engineers » it is wanted to take a 
sample of layers of size 50 individuals such that it represents each layer according to its 
size » then the number of engineers of the sample equals зз (El-Monofia 16) 


(a) 30 (b) 20 (c) 25 (d) 15 








— 


1 Asurvey for the pupils in your class about the place to which will be the next trip. 
2 If you count the number of seats existing in each class of your school. 


з If you make ап investigation about the number of the successful pupils in each school 
subject in your school in the first session last year from the registered notebooks in the 
school. 


4 If you go to a government authority in your governorate to collect data about the 
babies registered in each health office through March last year. 


5 Searching the internet sites for the results of one team of sports teams in the league in 
Egypt in the year 2008 — 2009 








В < Compare between the methods of mass population and samples » showing the 


advantages and disadvantages of each of them. 


ollecting data in each 





of the following statistical societies : 

5. The educational level of a class formed from 25 students. 

2 The range of validity of drinking water in a well for drinking. 
з The ratio of oil existing in an exploratory location. 

а The range of spread of a disease in one of the crops, 


(8| The counting of factories in one of the industrial cities. 


64 
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Exercise 


^ ^ га nist ire vate ә - н 
g (.) 200 employees were surveyed about their favourite 


break time. Every one wnae o Ж | 
food . Every one was given а digit number from 





^7 эү пс: - 
| to 200 « then а sample representing 10% was selected 
to be interviewed about their favourite food : 


(a) Hot drinks, (hb) Light meals. (c) Soft drinks. zE 


Determine using your calculator the digits of target 
employees in this sample. 





— MX à — 

— 

€ Pa — | 
ж— т -—— E 


Я A school makes а study about how the pupils come to school › if the number of pupils in 
the school is 320 ; each pupil is given a number from 1 to 320 
A sample of 10% from this number is selected to ask them how they come to school. 


e on foot 


è bike 





Determine the digits of the sample using the calculator. 





Я C The administration of a hotel wants to 
conduct a survey to 300 customers on the 
service level produced. Every customer got 
a digit from 201 to 500 › 10% of them were 
selected as a random sample to ask them 
about the service level. 

Determine using the calculator the digits of the 
marked customers in this sample. 








u LJ Ata faculty » there аге 4000 university 
students in the first grade » 3000 in the second 
grade › 2000 in the third grade and 1000 in OO 

| the fourth grade. If we want to draw a layer — "e amr B Б 
| Sample of 500 students » where each layer is - : 
| represented in this sample according to its size. | 

Calculate the number of students in each layer in 

the sample. « 200 $150 › 100 › 50 » 








(е) оазе тәш уш) cat, walxd| 65 
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| 





a cas ————— а э: а. 
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МНР c c SS. 


One of the factories of cars produces 3 models of 


НИ - — mo m a MÀ 


cars in the year › their numbers are : 
300 cars from the first model. 
500 cars from the second model. 


^ Mamans di. . 
200 cars from the third model. 





The directorate of the factory wanted to select 

а sample of 5% of production to represent cach 
model according to its size. 

* Determine the number of the selected sample. 


: : " | « 50515 
* Determine the number of each model in the sample. 15 925 510, 








— B 


It is wanted to select a random sample to represent each layer due to its size from 
а society consisting of 5000 individuals and it is divided into two layers. 

The number of the first layer is 1500 individuals. 

If the number of the second layer in the sample is 140 individuals 


calculate the number of individuals in the sample. « 200 » 





(„1 There is a need to draw a random layer sample to represent all the layers according 


to their sizes from a society of a total 40000 values divided into three layers as follows : 


Number of values in thelayer | 12000 | 20000 


If the number of values in the first layer 15 240 » calculate the size of the whole sample. « 800 » 






A society has 2000 individuals divided into 4 layers. It is wanted to select a random 





sample such that each layer is represented due to its size. 


The investigator designed the following table : 


| Number of the layer | 
Number of individuals of the layer 


Number of the layer in the sample 





| te the table. " 
Comple ТИТРУ 
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EXERCISE 


10 


Complete the following : 


Dispersion 
| ГЦ From the school book | Interactive test 





4 Dispersion measurements аге... and .......... (Souhag 11) 
2 The simplest measure of the dispersion is =- (Damietta 11) 
з The dispersion to any set equally values equals ....-.--. (Damietta 11) 


а If the standard deviation for nine of the values is 3 › 


then 2 (X — xy for these values is «++ 





Н Choose the correct answer from those given : 
4 The difference between the greatest value and the smallest value in a set of individuals 


is calléd «een ( El-Sharkia 18 — Souhag 18 — Port Said 19) 


(a) the range. (b) the arithmetic mean. 


(c) the median. (d) the standard deviation. 


? The positive square root of the average of squares of deviations of the values from 
their mean is called ee (Port Said 18 — Kafr El-Sheikh 18 — El-Fayoum 19 — El-Kalyoubia 20) 


(a) the range. (b) the arithmetic mean. 


| 

| 

| (c) the standard deviation. (d) the median. 

| 3 The mean of the values : 7 »3 ›б ›9 and 5 equals озен 

| (Mex. 17 — North Sinai 17 — El-Fayoum 18) 
(а) 3 (b) 6 (c) 4 (d) 12 
| 
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UNIT 


нра » "I là С y 
а The range of the set of values : 23 422 «15 + I8 and | ] 1s (Cairo 15) 


(d) 23 


7 s then the smallest value of 


(a) 8 (b) IR (c) 19 


Гу . | T * н 2 
5 If 67 is the greatest value of a set and if the range equals 2 
(EL Menia 16) 


(d) 94 


this set equals -i-s 


(a) 67 (b) 40 (c) 27 





T ; ; | mietta ТА = [а 
8 The most repeated value in a set of values represents ee (Damietta 13 — Luxor 10) 


(а) the median. (b) the range. 
| (c) the mode. (d) the mean. 
| F Ifthe mean of numbers: 3k -3. 5 3k-1 s 2k+1 » 2k+3and2k +51813 
| y then km eoa (Alexandria 11) 
|| «9-5 (b) 10 (c) 5 (d) + 
| 8 If the range of the values: 6+К »6—k» 6 5k56-2kis 14 where К EF 
| ВЕК auo: ( El-Sharkia 20) 
(a) 1 (b) 2 (c) 3 (d) 4 
8 If the range of the values 2 »7 за › 615 8 where a» 0 ›Шепа = .......--. ( El-Sharkia 14) 
(a) 4 (b) 9 (c) – 1 (4) 10 
19 Which of the following values of a makes the range of the numbers : 53 5a › 58 557; 
60 and 55 equal to 9 ? (El-Dakahlia 16) 
(a) 63 (b) 61 (c) 51 (d) 50 


| 83- Sum of values _ | 
| Number of these values (Suez 19 — Alex. 20) 


(a) range (b) standard deviation — (c) mean (d) mode 


3212X *2y 2 10 X » y €IR* , then the arithmetic mean of the values 


2 ‹ (Suez 16) 
(а) < (b) 5 (c) 5 (d) 2 
13 The set which has more disperion of the following sets is the set .......... (El-Kalvoubia 15) 


(a) 28 +17 +30 +36 » 20 (b) 20 519 , 29 937 543 


(c) 31 »35 › 26 › 37 ,41 (d) 25 539,19 ,5 , 23 


44 The commonest measure of dispersion and the most accurate is the 
(Damietta 14 — El-Menia 1%) 
= апре. b wi A r^ А | 

(а) гапре (b) mean (c) standard deviation. (d) median. 


"актанат в 


45 If all individuals are equal in values › then 


P но (Southern Sinai 17 — Luxor 2 0) 
(a) X- X »0 (b) X- X «0 


(clao=0 (d) X 20 
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Exercise 





Six (X= угы 48 Of a cat at vol, 
16 ( Х) = 48 of a set of values and the number of these values = 12 
{пеп б = ·..:...... (Cairo 17 — Е1-Мопола 19) 


(a) - 4 (b) - 2 (c) 2 (d) 4 





и 





omplete the following table , then answer : 
40 545 450552 455 ,58 20 535 ‚ 50 +55 › 60 ‚ 80 


А0 +45 фене om, | ЗОО ЕЕ, 
| 6 ых 6 
mem ВИ 

Standard deviation ——— 


Which of the two sets is more homogeneous ? 














= ELA E 










Га 









Е] СП Calculate the standard deviation for the next data : 





1 16,32 ›5›20 927 (El-Monofia 17 — El-Gharbia 18 — El-Monofia 19 — Рот Said 20) « 93 » 


2 72 ›53 › 61 »70 ›59 (Luxor 19 — Damietta 20) « 7.1 » 


з 155-12 ,—9 5.27 5-6 
а 22 ,20 »20 » 20 ‚ 18 


Which of the following sets has more dispersion › using the standard deviation ? 
Set (A) 27899210911 Set(B):21 »20 511519 — Set (C) : 29 530 ›30 › 35 


eviation of the following data : 


g Calculate the mean and standard d 
(Assiut 17 — Qena 20) « 64 * 7.07 » 


1 73 › 54 › 62 › 71 » 60 


22 (to the nearest 3 decimals digits) (El-Sharkia 17) « V7 » 3.286 » 


2 13514517519» 
з (1 65 ›б1 ‚70 › 64 › 70 ‚ 76 › 70 


4 (223 ›12 917 ›13 ›15 ›16 ›8 99 >37 › 10 
Е < 


а Thef following values represent marks of five pupils in a test : 8 59 56,512 » 10 Calculate: 


| a 
| [1 The mean of the marks. 


« 68 * 4.6» 


a l6 48.2» 








( EI-Dakahlia 17) « 9 » 


«2» 


‘2| The standard deviation of the marks. 
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L] The opposite table shows the temperature 
in some cities : 

1 Calculate the mean and standard deviation of 
the maximum temperature. 

2 Calculate the mean and standard deviation of 
the minimum temperature. 





« 25 т 33. 





Е CI The following frequency distribution shows the number of children of some 
| families in a new city : - (El-Beheira 16 — Alex. 19 — El-Monofia 20) 





| Calculate the mean and the standard deviation of the number of children. «2.1» 


C The following are the frequency distribution for a number of defective units 
found in 100 boxes of manufactured units : (El-Beheira 14 — El-Beheira 17 – Souhag 18) 





Find the standard deviation to the defective units. TY 


——M 


The following frequency distribution shows the number of goals which have been 
| scored by 30 players from 5 penalty kicks during a training : 


Number of scored goals 


Number of players 





a 


B C) The following frequency distribution мя the ages of 10 10 diina. = — — 






Calculate the sanda deviation of the ages in years, 
(Alex. I7- Cairo 18 - Qena 19 _ Сато 20) « 1.7 years u 
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| The followi с эү "ЕР 
13 ing table shows the frequency distribution of the number of students who 





won in i T | 
vO an art competition from a school having 20 classes : 


Number of students 





Find the mean and the standard deviation of the number of students. «2.05 91.3» 


LÀ === = 


14] The following table represents the frequency distribution of sets of temperature 


degrees in some of world cities : 





Find the mean and the standard deviation of the temperature degrees. « 31.6 3129 » 





(2 Calculate the mean and the standard deviation for the following frequency 


distribution : (Qena 16 — El-Gharbia 17) 


| | | 2115 »57» 


The following table represents the daily wages of a set of workers in a factory : 
| (Kafr El-Sheikh 20) 









Sets of wages 


Number of workers 


eviation of the wages. 





|! Find the mean and standard d « 40.75 » 13.4 » 


| SS 
F = — = — — — ——ÁÀ 


(11 The following distribution table shows the amount of gasoline that a set of cars 


— M — 





————<x«oe X 





consumes : 





Number of 
kilometres per litre 


Find the standard deviation 


of the number of kilometres per litre. 
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| 








participants : 


e—a 
j a в 






а аила. — 
= = —— M 


The value of bill in pounds 





| Number of participants (frequency) 


—— —— — 





ie ee 2. 


, Find the mean and the standard deviation of the values of these bills. « 2925 511.5, 





Li] The two frequency tables represent the marks of the students of two classes A and 


| B of third preparatory т an exam : 
| 


Sets of marks 
| Number of students 


| 
| 
| _4_ Represent both of distributions using the frequency polygon іп one figure. 





.2 Find the mean and standard deviation for both frequency distributions. 


з Which class is more homogeneous in getting marks 7 «30 $107 30.115 
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———А—/А 
| Resources of collecting data а: 


© Primary resources (field resources) 
These are the resources from which the researcher gets data directly. 
Q Secondary resources (historical resources) : 


These are the resources from which the researcher gets data that previously collected and 
registered by some authorities » formal organisations or persons. 





Methods of collecting data : 

© Method of mass population : 
It is based on collecting the data related to the phenomenon under study from all 
individuals of the statistical society and it is used to inventory all individuals of society. 

© Method of samples : | 
It is based on collecting data related to the phenomenon under study from a representative 
sample of the society » and applying the research on it » then generalizing the results on the 
whole society. 

| 

O The sample is a small part from a large society that looks like the society and represents 1t 
well. 

© Not a random sample (deliberate sample) : 


It is a sample in which we select its individuals of the statistical society by a certain way to 


satisfy the objectives of the research. 


O Simple random sample : 
It is a sample used for the homogeneous societies which are not naturally divided into 


groups or classes. 


© Layer random sample : 
It is a sample used in the statistical societies which are heterogeneous or made up of 


qualitative sets that are different in characteristics. 
© The number of individuals of the layer in the sample 


_ the total number of individuals d as =. CI x the number of individuals of the sample 
~ the total number of individuals in the society 
«approximated the result to the nearest unit» 
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The dispersion : 





© The dispersion is a measure that expresses how much the sets are homogeneous. 


© The range of a set of values is the difference between the greatest value and the smallest 


value in the set. 


© Standard deviation is the most important » common and accurate measure of dispersion. 
We can calculate it by calculating the positive square root of the average of squares of 


deviations of the values from their mean. 


| | . — 5 
© The standard deviation (б) of a set of values = L(xX- xX)" 
n 


Where: 
X denotes a value of the values , 
X denotes the mean of the values › 


n denotes the number of values 


© The standard deviation (0) of a frequency distribution 4 X(X-xyk 
Where : Lk 


X represents the value or the centre of the set 5 К represents the frequence of the val the set 
е value or the set » 


У, К is the sum of frequences and X (the mean) = 2, (X xk) 
УК 
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on Unit Three 





Answer the following questions : 


Choose the correct answer from those given : 


1 The difference between the greatest value and the smallest value of a set of individuals 


is called .......... 
(a) the range. (b) the arithmetic mean. 
(c) the median. (d) the standard deviation. 


2 If X (X - X)? = 36 of a set of values and the number of these values = 9 › then © =. 


(a) 2 (b) 4 (c) 3 (d) 27 
3 Selecting a sample of layers of a statistical society is called .........- sample. 
(a) random (b) class (layer) (c) deliberate (d) bunch 


4 The range of the set of values: 5 »14 »4 537 ›15 › 16 and 7 is =e 
(a) 30 (b) 33 (c) 32 (d) 22 

`5 The positive square root of the average of squares of deviations of the values from its 
arithmetic mean is called ........- 
(a) the range. (b) the arithmetic mean. 


(c) the median. (d) the standard deviation. 


'8 The standard deviation of the values : 5 »5 ›5 »5 equals -.......-. 
(a) zero (b) 5 (c) 6 (d) 2 


Calculate the mean and standard deviation of the following data : 16 ›32 ›5 $20 , 27 





7g If the number of persons in 50 families is as follows : 


eem а ее 


Calculate the mean and the standard deviation of the number of persons. 









ü The following frequency distribution shows the marks of 20 students in an exam : 


Calculate the standard deviation. 
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А Research _ 
_ Project 


| e . 
| Project aims : 





| * Organizing data in frequency tables with sets. 
* Calculating the range of a set of individuals. 
* Calculating the mean and the standard deviation of a frequency 
distribution of sets. 
| e Appreciating the role of statistics in everyday life. 


Doa research project on the following topic : 





" Standard deviation is considered the most accurate, important and 
common measure of dispersion measures". 
Discuss the following points using available resources : 
* Choose two of dispersion measures and point out their advantages and 
disadvantages. 
e Record your classmates’ marks at one of the maths exams and at a social 
studies' exam ; then do the following : 
1. Find the range of your class marks in each of the two subjects. 
2. Form the frequency table with sets for the marks of math and 
according to the table's data , calculate the mean and the standard 
deviation of your class marks in maths. 


3. Form the frequency table with sets for the marks of social studies and 
according to the table's data ; calculate the mean and the standard 
deviation of your class marks in social studies. 

4. Indicate the subject in which the level of your class is more 
homogeneous. 


Scanned with CamScanner 


р 


| TIMSS Problems 


Кее гг]! [е] 2: oele 34 


Choose the correct answer from the given ones : 


113] c (Alex. 16) 
(a) (3 » 7) (b) ]3 »7] (с) ]3 »7[ (d) {3 » 7j 

2[2.,7]- [257] = ---------. (Matrouh 17) 
(а) [1 » 6] (b) 2 (с) ]2 ›7[ (d) {0} 

3 The next number in the pattern Aa „ү12 [27 „148 1S сезе (New Valley 20) 


(a) 50 (175 (с) {60 (à) 90 


( Luxor 17) 
т) 22017 = 22016 4 .......... 


(a) 1 (b) 2 (c) 2016 (d) 22016 
a 
5) If [- 1 3 x] Г) [у › 3 | = [2 3 3] 5 then ХУ ТТ 
1 с) 9 (d) - 1 
'$ When the side length of a square increases by the ratio 10% » then its area increases by 
the ratio === 9, 
(а) 10 (b) 15 (с) 20 (d) 21 


7 The ratio between the area of a square shaped region of side length X cm. to the area of 
| e 


another square shaped region of side length 2 X cm. [S eee (Beni Suef 17) 
(а) 1:2 (b) X :4 (c) 1:4 (d)4:1 
'8 If F is an odd number › then the next odd number directly 15 -== (Giza 17 — South Sinai 19) 
| (а) Е? (b) F^ +F (с) Е+1 (d) F * 2 | 
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| ОИ Ee — 
represents а positive 


5 If M represents a negative number » which of the following 
(Kafr El-Sheikh 17 


number ? 
А ) M 
(a) M^ (b) M? (c) 2M (0-5 


10 Half of the number 220 is .......... (Damiena 17) 








(a) 2'9 (b) 120 (c) 2!” (d) 1" 
11 If (X - 3)*'^ = | , then X C ......... (El-Monofia 18) 
(а) R (b) R- {3} (c) R- {4} (d) R- (1j 
Y 5 + 1 41000, 4 5— 
12 ( US ) ( B P КОО (El-Monofia 18) 
| БОЗ... 1000 
(а) zero (b) 1 9—7 (9) 4 
И. (Suez 16) 
(a)9* (b) 3? X (бүз (дүз =з 
б 95 5 9 Q7 
ла 2 + 22 4.2? 42 =.......... (Luxor 16) 
(а) 27 (b) 26 (с) 2^ (d) 220 
| s 1 ) 
as If X-yz5, Xd yc » then x*-y^s. I (Kafr El-Sheikh 17 — Aswan 20) 
1 | 
(a) 55 (b) 1 (c) 25 (d) 5 
ии 2 xl 
16 If X4y- yX=5 ›Шеп Х^у+уХ=.......... (Aswan 16 — Ismailia 20) 
(a) 10 (b) 15 (c) 20 (d) 25 
If (xv — у\? — R А _ 
И(Х-у)“=20 » Х^+у^= 10 , еп AX y = ees (Alex. 16) 
(a) 10 (b) 5 (0-5 (d) 20 
18 If 1€ X « 3 then (3 X- 1) C .......... 
as | | шеп ( | (Suez 16 — Giza 20) 
а) |2 58 b) [2,8 
19 The S.S. of the inequality : 5-3 X> 11 in Ris .......... 
fa) | е 6 Leds (Kafr El-Sheikh 17) 
а — ОО э— — oo ‚ 
i ©) e ,-2] (4) [-2 2] 
20 The sum of the two square roots of 2 ls. | 
А 4 (El-Monofia 17 — North Sinai 19) 
(a) zero (b) = (c) 3 (d) 9 
21) Four times the number 2° = .......... : 
33 i (Alex. 17 — Souhag 19) 
(a) 2 (b) 8 (с) 210 
| (4) 48 
ea If X 2 [3 +12 ‚ у= » then (Х + yy = m 
үз + {2 “ (El-Gharbia 17) 
(а) 8 (b) zero с) o 
(c) 9 (d) 12 
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— HÀ: — Accumulative basic skills 


lye X - d " А 
23 If 2 <’ then X s ....... ( EL-Monofíia 17) 


a "T" 
(а) 5 (b) i (c) 3 (d) —3 


А 7 Y} \ 2 -" Ы " : = = be LI Е 
га A book consists of 56 Pages. How many pages the number 5 appears in the pages serial 
of this book ? 


(a) 6 (b) 7 (c) 12 (d) 13 


25 If we put on one side of a road of length 12 km. some light poles from the begining to 
the end of the roads where the distance between each two consecutive poles is km. , 
then the number of poles is .......... 


(а) 12 (b) 24 (c) 25 (d) 23 

25 The decimal that lies between 0.07 and 0.08 is .......... (Mex. 17) 
(а) 0.00075 (b) 0.0075 (c) 0.075 (d) - 0.75 

27 The square of double the number i 1S ee 
(а) (b (c) 1 (d) 2 

28 If three times a number = 45 ; then i of this number = .......... ( El-Menia 19) 
(a) 15 (b) 5 (б) 3 (d) 9 

29 If i = E = 3 » then X = .......... (El-Monofia 20) 
(a)2 (b) 4 (c) 5 (4 3 

20 |-1›,3]1{—3›,—1}= e (Assiut 18) 
(а) 2 (b) {-3} (с) {- 1} (4) {3} 

и (2 7] -]257[ =-------- (Beni Suef 18) 
(а) Ø (b) {2} (с) {7} (d) {2,7} 

Baz UN = e (Luxor 17 — Mex. 18) 
(a) @ (b) N (c) Z (d) R 

33 The expression : (X - 2)? - X ? is of «+ degree. (Kafr El-Sheikh 20) 
(a) first. (b) second. (c) third. (4) fourth. 

за The solution set of the equation : X - 1 =|- 1 [in Nis eese (Suez 18) 
(a) (1 52) (b) 2 (с) {2} (d) (- 2] 

35 If 17 X 82 11 then 17 X+ П = «e (Ismailia 19) 
(a) 8 (b) 11 (c) 14 (d) 17 


79 


Scanned with CamScanner 








й 4 
E ч 
STS NTN INTIS 





AAAA 


Md 


* 
E 
р 


f t 
С » 1 
4 Га 


С У. nd 


Trigonome 


metry 


and Geometry 


эй 


f 
A 
( 
/ 
{ 
1k 
( 
2 


С 


Ll 


ыыы ACT ACT AA АА n 


PSP 


NX 


"A 
ИМИ, 
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UNIT 5 Analytical geometry. . 102 
> Accumulative basic skills “TIMSS Problems” 134 


Scanned with CamScanner 























1. The main trigonometrical ratios of the acute angle. 
2. The main trigonometrical ratios of some angles. 


© Unit Exams. 


@ A research project on unit four 
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The main trigonometrical ratios 


of the acute angle 








Interactive test 


1.1 From the school book | 

Complete the following : 

[4] 85° 38 8 —.......... (in degrees) 
[8 56.18* — .......... (in degrees » minutes and seconds) 

13 In the opposite figure : " 
XYZ is a right-angled triangle at Y ase : 
in which XY = 8 cm. » XZ = 17 cm. . 
(a)sin X 2. ә віп = / Y 
(b) cos X = .......... 5 COS Уи... 
(C) n A mm » tanZc-...... 


In the opposite figure : 
A ABC is a right-angled triangle at B 
s АВ =3 cm. › АС = 5 ст. 


» then sin C x cos С =.......... 


‘5 | In the opposite figure : 


BC . gos -..... 


AC 





(Beni Suef 11) 


(Damietta |] 
С 
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eA a ioc, С 0 


‘6 In the opposite figure : 


COS [Бош әш 
(EL Gharlia 12] 





g Choose the correct answer from those piven : 





| (91 For any acute angle А stan Az .......... (Ismailia 12) 
COS А " О 
api. T ER A sInA 
(a ein (b) sin A cos A (c) y (d) sin + cos А 
_ 2 If X sy are measures of two complementary angles and sin X = 5 
> Шеп cos у = ++ (Giza 17 — El-Beheira 18 — Giza 20) 
4 3 3 5 
а) = b) = EN di 
(а) = (b) 5 (c) 4 (d) 3 
з For any two acute angles A and В if sin = cos В › ћеп т (4 A) +m (4 B) = ee 
(a) 30° (b) 60° (c) 90° (d) 180° 
If sin 70° = cos X where X is an acute angle » then X = ··--·----: (El-Kalvoubia 18) 
(a) 60* (b) 45? (c) 10? (d) 20* 


5 InAABC > if m (ДА) = 85? and sin В = cos B s then m (4 C) = veses 
( EI-Beheira 17 — El-Dakahlia 19) 


(a) 30° (b) 45° (c) 50° (d) 60° 
8 InAABC : if m (Z B) = 90° › then sin + cos C = veses (El-Monofia 17) 
(a) 2 sin А (b) 2 sin C (c) 2 sin B (d) 2 cos A 





7 AABC is a right-angled triangle at A › then cosine angle B : sine angle C equals ---.-----. 
(El-Sharkia 18) 


‚4 y3 | 
(а) 2 (b 3 (©) 3 (d) 1 
DEF is a right-angled triangle at E » which of the following relations is false ? 
(a tan D xtanF=1 (b) sin D = cos F (c) cos D = sin F (d) cos D = sin E 
| (El-Dakahlia 16) 
| S In the opposite figure : 
| ДАВС is a right-angled triangle at B 
‚ BE is a median » BE = 5 em. 


‚ АВ = 6 cm. »then sin C =e 


£e 7 

(a) 2 5 
| 5 

с) © (d) 3 
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ЫШ 


——----—-—-—:-  ——_— = Были = кылаа С 


TE i anoles is 3:5 9 find the T 
L If the ratio between the measures of two supplementary angles 15 3:5, measure 


| e ait = ы s Md 
of each one by degree measure. — (Е/-Велейа [4 — Aswan 15 - El-Gharbia 19) « 677 30 9 112° 30 


If the ratio between the measures of two complementary angles is 3 : 4 


e 52 44 
» find the degree measure of the greater angle in measure. «51° 25 43 » 


— = — = - — = 


| 
| 
| 
| 
Cy 
| 
La] If the ratio between the measures of the interior imu of the isle | is3:4:7 


» find the degree measure of each angle. (El-Beheira 13) « 38° 34 17 »51° 25 43 590°, 
AJ In the opposite figure : А 

«$ 0. 
АВС is a triangle in which : m (4 A) = 90? < » 
» AC = 15 cm. and АВ = 20 cm. C B 


Prove that : cos C cos B — sin C sin B = zero 


(El-Beheira 17 = El-Kalyoubia 18 — El-Menia 19 — Giza 20) 





1 XYZ is a right-angled triangle at Z where : XZ =7 cm. and XY = 25 cm. 
Find the value of each of the following : 
Œ tan X x tan Y 
(8! sin? X + sin? Y 


ee OE ao 


(Port Said 18) « 1 31» 


————————————————9 0 7 


ABC is a ight-angled triangle at B in which : ВС = 4 cm. and АС = 5 cm. 





————MÀ—M MM ———— M — — Án 


Deduce that : sin? А — соз“ A = 2 sin^ A- 1 


Mna ЗЫН 


о —- ee НИ 
F o ——— — M —— M — 
Е | | m | 


ABC is a —— — at B sif AB: AC-3;5 
| Find the main trigonometrical of Z А Lapis Hs 4, Ф: ый 





—— 


XYZi is a ghi апей triangle at Y sif YZ 22 XY 


Find : The value of each of tan Z »tan X »cos Z » cos X 


n MUN, | жер 


| n ABC ii is a moisibangled rear at tB sif 2 AB =ү3 ЗАС 











Find the main trigonometrical of the angle C 


(Alexandria 15 — El-Dakahlia 18 — Aswan 19) « {з + А 3 » 
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F- — ананна — Exercise 6 
12 In the opposite figure : A 
| | 
ABC is а right-angled гч at B Е 
‚АВ = бст. , tan С = i » find : Г 
| 1) The length of each of BC and AC C " 
| (8) sin А + cos А (Ismailia 12 1 -Мопойа 15) « 8 ст. » 10 em. s i » | 
In the opposite figure : А | 
| -i TENE c A 
AD LBC ›АС = 17 cm. › х C 
ОС = 15 ст. › АВ = 10 cm. V ume a B 
Find : The value of 3 tan C sin B (Ismailia 14 ) « 12 ^ 
c In the Foppudm fium : А 
|. m(ZBAC)-90* , AD L BC oS C 
|| ЗАВ = бст. ,АС = 8 ст. 
| : C D B 
| Find : (1 tan (4 BAD) 
| The value of : cos (Z DAC) + cos (4 ОАВ) (El-Gharbia 16 ) « E - = » 
In the nudi figure : 
| А ABC is an acute-angled triangle 
; BC = 8 cm. › AD L BC 
C D B 


8 cm. = 





Find the value of : AB cos B + AC cos C 





(El-Sharkia 17)« 8 em. » 





№. 


p the opposite figure : 

т ABCD is a trapezium in which 2 A is right 
» AD // BC » m (4 ВОС) = 90° 

‚АВ = 6cm. ; Вр = 10 cm. 

Find : tan (4 ADB) and length of DC (El-Dakahlia 17) « "1 7,5 ст. » 


eS — жы 








L] ABCD is an peser тт т widi AD // BC » Ар = " cm. » AB = cm. 


and ВС = 12 cm. 
Prove that : : Stan В cos == 3 (New Valley 17) 


|| sin 2 C + сов? B 
| (L1 ABCD is a trapezoid in which : AD //1 ВС › т( В) =90° КАВ = Jom, 


› AD = бст. and ВС = 10 ст. 
Prove that : cos (Z DCB) - tan (4 АСВ) = + (El-Monofia 17 — Матоий 18 — Giza 20) 


и 
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In the opposite figure : 


ABC is a right-angled triangle at B in which : 


Uc. 


AB 29cm. .DCAC.EC BC 
| where DE L BC and 4 DEz3EC 


| —— 
.. Calculate : The area of A ABC 54 ст. , 


ABC is an isosceles triangle in which : АВ = AC and sin — 


2 
L а * \ 3: 4 
Find cos B without using the calculator. манї. 


г] 
5 


= 
— 


= — — z => =a eee 
———— —— 


If A ABC is a right-angled at C » prove that : sin В + cos B > | 





m ЕНИН 


аьа 


= = =— линии 
НВ = —————— 


ABC is a right-angled triangle at B and sin А = 0.6 


Find : The value of sin A cos C + cos Asin C (Kafr El-Sheikh 13) «1» 


ABC is a right-angled triangle at B and 7 tan A — 24 = 0 
| 
. Find: The value of 1 — tan Asin С 1 
| A 


—— 








If the following figures are formed from congruent squares , then find the required 


under each figure : 


(1) 


X « 
== —— еа D, 
[IT 


Find : tan X Find : tan x 


Еч 
P 
| 
"ncm 










Find : cos X 











If A „В and C are collinear. | Find : tan X + " 


— — 


Find : tan X lan y 


| 


Find : tan x + tan y – {ап 2 
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25] А man with а height of 1.8 m, stands in Iront of 





a lamppost with height 3.3 m. 

If the length of the man's shade (when the lamppost is 
" E ^, nds E 

turned on) is 2.4 m. Find the distance between the man 


and the base of the lamppost. 


In one of the governorates 5 we want to build a metro station 
between two other stations such that the distance between 
that station and one of the other two stations is 3.6 km. and 
the shortest distance between it and the Central Library in 
the governorate is 4.8 km. 

If you know that the two ways between the 
Central Library and the two metro stations 


B and C are orthogonal. 


Find in two different methods : 


——— Екегс!ізе Л 












The distance between the metro station we want to build and the metro station « 6.4 km. » 


© For excellent pupils 


In the opposite figure : 
m (Z A) =90° , DH L BC 





where H is the midpoint of BC 
АО = 5 cm. and BD = 13 cm. 


Find with proof tan B 


28 From the opposite figure : 


Find : tan (/ ВАС) 





= 
‘am 
= 
"= 
= 
тағ 
а-а 
== 
"m 
=a 
==» 
= 
Pei 
— 
i 
я 
mm 
g 





C 15 ст, В «t» 
87 
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Е] UNIT 


In the opposite figure : 

ABCD is à rectangle in which : 

AE «ED «AB = 2 cm. . ВС = 5 ст, 
‘т (С АБВ) = m(Z ECD) 

Find : tan (4 CED) 


30| In the opposite figure : 
ABC is a triangle sD € BC where : 
АР BC BD 29cm. « 
if sin (4 BAD) = cos (2 CAD) = 3 
Find : The area of A ABC 


In any right-angled triangle ABC at В , 
prove that : sin^ A + sin? С = | 
In the opposite figure : 
ABCD is a square ; 
ECOZ is a square › 
АВ = 12 cm. › СО =4 cm. 
Find : tan (Z AZE) 


ZZ In the opposite figure : 
ABCD is a square ; EC DC , 
O € BC , AE LEO 
s DE = 3 ст. ¿CO = 2 ст. 


Find : tan X 


In the opposite figure : 
ABCD 15 а square » 
ЕЕЛС ‚ОЕАС 


Find : The value of tan X + tan у 


88 








ст 








C lem С) 


Scanned with CamScanner 











В. 
= ri Г 
E. 


EXERCISE 


The main trigonometrical ratios 
of some angles 


| From. the sct school book | 


Е Ев 





Interactive test. 





m Without using the calculator › find each of the following : 


1 sin 45? — cos 45? [2! cos 60° + sin 30° 

3 sin 30? + cos 60? — tan 45° га) sin 60° + cos 30? + tan. 60^ 

5 sin? 45? + cos? 45° 4 cos 30? tan 60* 

Få tan? 60° — 2 sin 45° cos 45° ( North Sinai 17) 
8 sin” 60? — tan 60° cos 30° + cos 60° sin 30° ( Assiut 17) 


5 2 sin 30? cos 60° +1 2 sin 45° 
10 (cos 30° — cos 60°) (sin 30? + sin 60°) 





* © : | : = 
1 = x. — cos 30? sin 60? (неа 17) 
2 _ 

a3 cos? 60? + cos? 30° + tan 45* ( El-Gharbia 17) 


sin 60? tan 60? — sin 30* 


EJ Without using the „йс ‚ prove each of the following : 





йг cin 60° =2 5 30? cos 30? (Souhag 18 — Giza 19 — North Sinai 20) 
| at) cos 60° = 2 cos? 30° — 1 (Port Suid 18 — North Sinai 19 — South Sinai 20) 
з 2 coc?! 309 121-2 sin? 30? ( El-Sharkia 15) 


(А айдөш! T/(olil ыш) аа, Walsall 89 
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_ = ——— ———— M HM 


: ESS 


n э . 2 7 Fayoum 48 = South Sinai 1 
a| cos 60? = cos* 30? — sin” 30° (Alex, 17 — El-Fayoun 9j 


[8] LL] tan 60? = _2 tan 30" (Matrouh 17 - Damietta 19 — Мех. 20) 
| — tan? 30° 

6 cos? 60° = 5 sin” 30? — tan? 45° (Kafr EI-Sheikh 1H = Е1- Мета 14 — Suez 17) 
7) sin? 30° = 9 cos? 60° — tan 45° (Luxor 17) 


sin 30° cos 45° + sin 45° cos 30^. _ tan? 45° 
* sin 45° cos 60° + cos 45° sin 60° 


9 sin 30° = | l m 60? 











> о 


Choose the correct answer from those given : 


4 If cos X= 5 where X is an acute angle › then т (4 X) = veve (Cairo 13) 
(a) 90* (b) 60* (c) 45? (d) 30* 

2 IfsinX- i where X is an acute angle » then m (Z X) = ·--------- (Cairo 20) 
(a) 90" (b) 60* (c) 45* (d) 30? 


з IftanX- 5 where X is an acute angle › then tan 2 X =-.---.---. 
3 


(а) —^— (b) 243 (с) з (а) З 
{з 


3 i 
"à If cos X= p where X is a measure of an acute angle › then sin 2 X=.......... 


(El-Gharbia 18 — Red Sea 19) 


{з 


(a) 1 (b) = (c) > (d) — 


— 


{2 


5 If 2sin X = tan 60° where X is an acute angle ›1һеп m (Д X) = 


АРТАН ( Souhag 1) 
(а) 30° (b) 45° (c) 60° (4) 40° 
6| Iftan3 X = 3 where 3 X is an acute angle s then m (Z Pel GE eni (Ismailia 15 — North Sinai 20) 
утаа £5 ~ North Sinai - 
(a) 20° (b) 30° (c) 45° (d 
) 60° 
| үз 
PF) If sin 2 Х= 5— , then X= oe. (wh | 
5 ere 2 X is an ас! 
| ап асше angle) (Giza 11) 
(а) 20 (b) 30° (cy 458 
(а) 60° 
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8 Ifcos > = 5 where > Is an acute angle s then m (ZX) = eee 
| (а) 30° (b) 45° (с) 60° (d) 120° 
.9 If cos (X + 10°) = 5 Where (X + 10°) is an acute angle sthen X 2  (El-Fayoum H) 
м (а) 30° (b) 40° (с) 50° (4) 70° 
| 30 If tan (2 X- 5°) = 1 where X is ап acute angle › then X = з о (E]-Gharbia 16 — luxor 20) 
(a) 45 (b) 35 (c) 25 (d) 15 


11 If sin (X + 5°) = 1 where (X + 5°) is the measure of an acute angle 








«Шеп tan (X + 20°) = ИИ ( EI-Dakahlia 11) 
2 3 
S (b 5 (c) з (d) | 


TESTIS EE 


12 If X and y are complementary angles where X: y 2 1:2? then sin X + cos y = 
T үз 

(a) (b) (с) 5 (9) 1 
( El-Beheira 15) 


13 In the triangle ABC if:m(Z A):m(ZB):m(ZC)=3:4: 5 > then cos В = -=== 
{з 
(a) 0 (b) 5 (c) 1 (d) ^ 

( El-Gharbia 16) 


gent of an acute angle of the right isosceles triangle is equal to --------- 


ү 


(c) 1 (a > 


44 The tan 


| | 
af (b) "^ 


( El-Dakahlia 16) 


А ABC is right-angled at A »if tan B = 1 » then tan C - sin C cos C = eevee 


(b) | (c) 2 (d) 


е, |— 


a) Zero 
| | ( Red Sea 16) 


+ c passes through the point (4 » 6) »thenc = === 


(c) 8 (d) 2 


If the straight line : y = X sin 30 


6 
(a) 4 (b) (El-Monofia 16) 
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эе — I e 
|а| Find the value of X : 
in : (Souhag 17) 
4) X sin? 45° = tan? 60° «б» 
2 X sin 30° cos? 45° = sin^ 60° (South Sinai 16 — Alex. 19 - Assiut 20) «3, 
3 
OLTE © o о 2 aeo ? о 3 
3 Xsin 45° cos 45? tan 60° = tan* 45° — cos“ 60 5 
= "TN ® — Süer 2( i . 
4:414 Х= cos? 30° tan? 30? tan? 45? (Alex. 17 – El-Fayoum 19 – Suez 20) « 16 


_——- = —- = — 
== „—— = "аны. 
кш — ч T 
пс - —D = — ÁÀ С 
— = "a = 


9 Find the value of x in euch of the following : 
1 tan X= 4 sin 30? cos 60° where X is an acute angle. 
(Damietta 18 — El-Gharbia 19 - Giza 20) « 45° » 
‚2 {11 sin X = sin 60? cos 30? — cos 60° sin 30? where 0° < X < 90° (Cairo 17) « 30* » 


З L2 2 sin X = sin 30? cos 60? + cos 30° sin 60? where X is an acute angle. (Giza 18) « 30° » 


4 6 sin X cos 45° sin 45° = 1 — cos? 60° where 0° < X < 90° (Aswan 13) « 14° 28 39 » 

[5]со$ X= sie аш W. where X is an acute angle. (El-Dakahlia 18) « 30° » 
tan 45° sin“ 45? | 

.8 cos (3 X + 6°) = sin 30° where (3 X + 6°) is an acute angle. « 18°» 


37 [3 sin X tan 30° = tan 45? cos 2 X where X is an acute angle. (El-Monofia 20) « 30° » 


g Find E in each of the following where E is the measure of an acute angle : 


= 


к а. По 
11. sin* 45° = cos E tan 30 (Damietta 16 — El-Monofia 17 — Beni Suef 19) « 30? » 


a. = 2 ы. - 2 о 2 o о 
2 sin E sin“ 60° = 3 sin“ 45° cos“ 45? cos 60 (Beni Suef 18) « 30° » 


. (8 3tan E - A4 sin? 30° = 8 cos? 60° diis 


= =——— =. — 


= 


If tan X = 5 › X is an acute angle › find : sin X tan (>) 











| 3 *cos2X (Damietta 13) « 1» 


Е If sin X = tan 30° sin 60° where X is а measure o 


—— 


Гап acute angle ›{ 





— — 


hen find without using 
| the calculator the value of : 4 cos X sin X 
| ( El-kalyoubia 20) « үз» 


92 
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n à Ff ТРЕ | 
g Complete the following tables where the using angles are acute angles : 





Without using the calculator 


By using the calculator 





а t EE —— 


т Find the length of the. am marked by the sign (?) in елен of f the following f igures to 
| the nearest 2 decimal digits : 


A 


Find in each of the following figures the measure of the angle marked by the sign (?) in 


degrees » minutes and seconds : 


А | 
А 
В iz > 
8 $ 
C 
T 
C cm. A C óm. В B 5cm. C 








B In the opposite figure : 





93 


m (Z D) = 30? 
‚m (Z CAD) = m(Z АСВ) = 90* 4 LL | 
‚ ВС = 3 ст. СО = 8 cm. ( El-Sharkia 18) 
ё аай 

Find : (f) tan В (2) m (4 BAD) «4 ne 55 15 » 
UE Asc; is an isosceles triangle in which AB = AC = 7 cm. and BC = 10 cm. 

| Find : mMm (4 B) (2) The area of A ABC « 44° 24 55 51096 cm?» 

| 


| 


| 
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Ш“ а 











a 


їй {1} ABC is an isosceles triangle in which AB = AC = 12.6 ст. and m (4 C) = 84° 24 


« 2.5 cm.» 





Find the length of BC to the nearest one decimal number. 


\15, In the opposite figure : 
| 
’ ABC is a right-angled triangle at В 5 
| m(ZA)z2m(Z C) 


| Find : The value of cos? А + tan? C 
| ( El-Sharkia 13) « — 


чая = = = = 


і 
| |.) In the арнай "in 
| ABCD is a rectangle in which : 
(AB = 15 ст. and АС = 25 ст. 
Find : 
1 m(Z ACB) C 
2 Тһе area of the rectangle ABCD (Alex. 16 - Qena 17 – El-Fayoum 20) « 36° 53 12 4300 cm?» 





| 
|1 


ABCD i isa rectangle whose diagonal length AC = 24 cm. » m (4 ACB) = 25° 





] Find : The length of BC « 21.8 cm.» 





DS —MM Á— — 


{1 In the opposite figure : 
ABCD is a parallelogram of surface area = 96 cm? 
| ВЕ: EC = 1 : 3 › АЕ L BC and AE- 8 cm. 
| Find : 1 The length of AD .2|m(Z B) Е UE B 





з The length of AB to the nearest one decimal (use more than way) 


м. 
« l? cm. «60? 26 38 „55 ст. > 


а — — = 
чайынан 
— = = = = =— 


(| In the opposite figure : 
| D 5cm. А 
ABCD is an isosceles trapezium in which : 
АВ= Ар = ОС = 5 ст.» BC = II cm. Find: 
C lem —— B 
п) т (Z B) »m (Z A) 
Га) The area of the trapezium ABCD (Matrouh 13) « 53° 3 48 5 126° 53 13 „зо cm?” 
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- ~~~ ~~ Exercise a— 


20) ABCD is a trapezium in Which : AD // BC and m(Z ABC) = 90° 


If AB = 12 ст. s AD = 16 cm. and BC = 25 ст. Find: 


| 1 The length of DC ?m(ZC) 


| 3 sin (Z DCB) - tan (2 ACB) „ 15 cm. 953° 7 AR m нА А 





> Life Applications 


a 1 A ladder AB is of length 6 metres; its upper edge A lies on a vertical wall and its other 
edge B on a horizontal floor. If C is the projection of point A on the surface of the floor 
and its angle of slope on the surface of the floor was of measure 60° ; then find the len gth 


of AC (Kafr El-Sheikh 17) « 3 3 m. » 





22 A person walks up an inclined plane which makes with the horizontal plane an angle of 
measure 22°. If this person walks 500 m. up the plane › calculate the height of this plane 


above the ground surface to the nearest metre. « 187 m.» 





23 The wind broke the upper point of a tree to make 60° angle with the ground level » if the 
top of the tree meets the ground 4 metres away from the botton of the tree » 


Find the height of the tree to the nearest metre. (El-Fayoum 14) « 15 m. » 





Q For excellent pupils 


24 Find the value of A where А is the measure of an acute angle if : 


тилимин] 


| 
E EE \ 


Á EES 


25 In the opposite figure : 
| 





If m (4 B) = 135? 





‚АВ = 612 cm. 
С 2ст. В "mm 
‚ВС = 2 ст. 
Find : tan С 
95 
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Summary 





The main trigonometrical ratios of the acute angle : 


OIWAABC isa right-angled triangle at В s then : 


ИГ A TS ! С 
osin А = ПРО ВС ее. МЕ „АР 
Hypotenuse ` АС М Hypotenuse AC 
„сов А Amen _ AB соз Ca Aent ВС 
Hypotenuse — AC А Hypotenuse AC 
Adjacent AB Adjacent BC m T \ 
© ап А = sin A. 
cos cos A 


OlfZA.,ZBare complementary angles › then : sin = cos B and cos A = sin B 


and vice versa 


te. lf Z A and Z В are acute angles and sin A = cos B orcos A = sin B 


s then m (Z A) + m(Z В) = 90° 


— M M — n 


e sin "d e sin mn e sin 45° =l 
ЖЕ Й 
e cos 30 Ez • соз 60° = 1 * cos 45° = i 
e tan 30° =- e tan 60° 245 | | y2 
435 etan 45° = | 
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on Unit Four 





CREE 


Answer the following questions : 





J Choose the correct answer from those given : 


1 For any acute angle A 5 tan A = 





"OS А : 
(а) — | (b) sin A cos A i= 2 (9) зт А + соѕ А 


sin А COS A. 


- 2 
2 If cos X = —- where X is an acute angle , then sin 2 X = ........-. 
| - mer. г: ‚ 2 
NP "EI )—-— (с) 1 (d) T 
3 ABC is a right-angled triangle at B where 3AC = 5 BC 
s then tan А =.......... 
a (b) >. 3 A. 
(a) = (b) = (c) 4 (d) 3 


4 If cos (X + 15°) = 5 » then sin (75? — X) =. 





V3 
(a) À (b) = (с) т (а) 1 


= If XYZ is an isosceles triangle and right at Z › then tan X = s- 

| | 

(а) т (5) үз (с) 1 (a) + 
5 In the opposite figure : 

If the length of ВС is l and the length of AC is m 


; then which of the following equations can be used to find l? 








(а) l= (b) (2 — 


cos 0 sin Ө 


(c) (= m cos 0 (d) {= m sin Ө 


a [a] In the opposite figure : 
АВС is a triangle in which : m (4 A) = 90° 
‚АС = 12 cm. and AB = 5 cm. 





Prove that : cos C cos В - sin C sin B = zero 


OF teal tt ia) ызы yall 97 
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лате 
di 
> 


и = i 
$< i ————MÀ  —— 


[b] Find the value of X in each of the following : 
1 Xsin 30° = sin 30° cos 60° + cos 30? sin 60° 


aee a J "а | H | 
2 2sin X= (ап 60° – 2 tan 45? where X is an acute angle. 


~ ад ни —— ——— E 


[a] ABCD is an isosceles trapezoid in which : 
AD // BC ;AD =4 ст. АВ = 5 cm. and ВС = 12 cm. 
tan B cos C 
cos? C + sin? C 


[b] Find the value of : 512 30° cos 45° + cos 30° sin 45° 
sin 45? cos 60° + cos 45? sin 60? 


Find the value of : 





[a] In the opposite figure : 


ABCD is a rectangle in which : 





АВ = 5 cm. and ВС = 12 cm. 
Find : 
1) The length of AC 


2 The value of : 5 tan (2 ACD) - 13 sin (Z DAC) 


[b] The wind broke the upper point of a tree to make 30° angle with the ground level ; if 


the botton of the tree E 


| the top of the tree meets the ground 3 metres away from 
| Find the height of the tree to the nearest metre. 


o 





[a] If ABC is a right-angled triangle at B 5 sin A + cos C | Find: m (Z A) 





[b] In the opposite figure : 
ABC is an equilateral triangle of side length 5 cm. 


D € AB where AD = | ст. 


———— ож _ 


, DE L BC 





Find : tan (4 DCE) 


— ——:—.—-—-———-—_——__ 
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CEEE 


Answer the following que 





stions : 
E Choose the correct answer from those given : 
1 If tan (X + 15) = 1 where X is an acute angle »then X = evere 
(a) 60? (b) 45° (c) 30° (d) 15° 


FA .! ‚= e An — 
2 If sin 30° = cos E where E is an acute angle » then m (Z Е) = eese. 


(a) 15* (b) 30° (c) 60° (d) 90° 

3 If Xis an acute angle 52 sin X 1 = 0 s then m (4 X) = erene 
(a) 60° (b) 90° (с) 45° (d) 30° 

4 If Aand B are two complementary angles where A: B = 1: 2 , then sin A + cos B =---------- 
(a) > (b) 4 (c) n (d) 1 

5 If m(ZA) = 70? , sinB=cosBinAABC sthenm СА Су M 
(а) 50° (b) 45° (с) 70° (d) 65° 

5 In the opposite figure : 
ABC is a triangle in which : 
т (4 А) = 90° „АВ = 15 ст. 


‚ ВС = 25 ст. » then tan В = ......... С 25 cm. 





(a) = (b) $ © 3 (d) 4 


- + —— — 5 








[b] If the ratio between the measures of two complementary angles is 3 : 5 , 


find the measure of each one by degree measure. 


9 [a] In the opposite figure : 
ABC is a triangle where AB =АС = 10 cm. 
› ВС = 12 em. ; AD L BC 
Find : (1 cos B [2)т (Z B) 
sin (90? — B) 
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[а] In the opposite figure : А 


АВС is an isosceles triangle and right at C 
>the length of each leg is (length unit : ( 
Find : 1 The ratio between the lengths of sides of 

the triangle AC : BC : AB 


2 tanB «sin A 


[b] In the opposite figure : 
m (2 ADC) = т (4 ВАС) = 90° 
` АБ =4ст. AC = 5 ст. апа ВС = 13 ст. 
Calculate the value of each of : 


1 tan (Z АСВ) + tan (Z ACD) 





2 sin (Z B) cos (Z CAD) + cos (Z B) sin (Z CAD) 


[a] ABC is a right-angled triangle at B 


1 Prove that : sin? A + cos? А = | 


2 If AB = 5 ст. › АС = 13cm. 5 find: m (Z C) 


[b] Find without using the calculator : sin 45? cos 45° + 3 sin 30° cos 60? — cos? 30° 
sm: s — cos 3 
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Project 


On Unit Four 










| Project aims : 





* Finding the measure of an angle knowing one of its trigonometric ratios. 
L Applying Pythagoras' theorem. 

_* Associating mathematics with sports. 

| * Associating mathematics with history. 

* * Associating mathematics with science. 





Do a research project on the following topic : 


| "Football game is considered one of the most popular team sports 
| around the world. It is the most practiced in most countries". 
| . Discuss the following points using available resources : 
е Write down about the start of football and how it has developed over 
| | the years. 
• Mention the dimensions of the football pitch, the dimensions of the goal 
| | and the dimensions of the penalty area. 
. * How far is the penalty point to the goal line ? 
| *[fa player kicks a ball at the penalty point towards the goal and the ball 
| hen hits the horizontal crossbar exactly at the middle, calculate the 


= following providing the ball moves in a straight line : 
I. The distance that the ball covered to hit the horizontal crossbar. 
2. The measure of the angle that the path of the ball made with the 


ground. | | | 
3. To score a goal, in this case, write the interval which the measure 


of the angle that the ball path made with the ground belongs to. 
4. The average velocity that the ball moved in if it hits the beam in 0.4 


seconds after it was kicked. 
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D. 
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== г; 
a 


5 
4 





Жыз 





b aja rca 2 






I3 => 
ь 3:3 a fk) e = = 


Bas - 


Е 52 Ез. ш. аз oi. 


- p | е а 


» Exercises of the unit: 





_ 3. Distance between two points. | 
| 4. The two coordinates of the midpoint of a line Segment | 
5. The slope of the straight line. | Scan th 
: | can the 
| 6. The equation of the straight line given its slope ОК code 
| and the intercepted part of y-axis. tó solve ап 
| © Unit Exams. interactive 
test on each 
e A research project on unit five & — lesson 


Scanned with CamScanner 








EXERCISE 


Distance between two points 


| L From the school book | | nteractive test. 





Find the length of AB in each of the following cases : 


1А(1,2) » B(4>6) I)JA(2.—1) » B(5,—5) 
3!A(-2 97) » B(35-5) [4)А (– 2 5) • В (3 ,0) 


5 А(15›,0) › B(6 30) [6] А (6,0) › В (0-8) 


————— HERB — — — Ó—— Е ЕЕ ПЕ 


2 Choose the correct answer from those given : 


4 The distance between the two points (3 » a) and (- 1 »a) is .......... length unit. (Ismailia 17) 
(a) 16 (b) 9 (c) 5 (d) 4 
2 The distance between the point (13 » 1) and the point of origin is ------.-- (Souhag 18) 
(a) 4 (b) 3 (c) 2 (d) 1 
'3 If the distance between the two points (a 50) »(0 › 1) is unit length 
ə then a = .......... (El-Gharbia 20) 
(a) 1 (b) – 1 (c) 0 (d) 2 
4 |.) The radius length of the circle whose centre is (7 » 4) and passes through (3 › 1) 
| equals ......... . length units. 
| (a) 5 (b) - 5 (c) 2.5 (d) 25 
| 5 If ABCD is a square and A (3 »5) and B (4 » 2) » then the area of the square 
| ABCD equals зз area unit. 
| (a) {10 (b) 10 (c) 4110 (d) 40 
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“Ty a then the perimeter of the 
6 If ABCD is a rhombus and A- 1,7) * BE 3* 1) «then the | 


rhombus ABCD = length unit. 


(a) 40 (b 452 (c) 8/10 (d) 2710 


. i i i at is at a distance 2 length unit 
7 In the Cartesian coordinates plane за point that is at a distance 2 length unit from the 


ongin may be .......... (Сату), 
(a) (1 42) (b) (251) (c) (0 52) (d) (- 3 +5) 

8 The distance between the point (- 5 »— 2) and y-axis is ЇепрЇһ unit. (El-Ghariy, |) 
(а) - 5 (b) - 2 (c) 2 (d) 5 

8 The distance between the point (5 › tan? 60°) and the X-axis is ---------: length unit. (5; ;- 
(a) 5 (bs (c) 3 (4)]3 

10 The distance between the point (( , — 4) and y-axis 18 length unit, where (ER 

(Damietta [5 

(a) 4 (b) ( (c) - 4 (d)| (| 

11 The perpendicular distance between the two straight lines » y 3-20 , y+2=0 
equals .......... length units, lor. 17 -Ela 
(a) 5 (b) | (c) 2 (d) 3 


12 |... A circle its centre is the origin and its radius length is 2 length unit , which of the 
following points belongs to the circle ? (El-Gharbia 14 — Beni Suef 16 — El-Beheira Г 


(a) (1 +2) (b) (—2 9 I) © (¥3 +1) (a) (12,1) 


Е iraso sl) ‚ В(1,2) and C (5 54) ‚ prove that: BC Z2 АВ (El Missa Ii. | 
= | =f Monojfiu 15 — LUUN i 


Г] prove that : The points A(453) 5 B(lslyande (7 5 s- 3) are collin 
> + 3) { саг, 


(Ахлу fg Kafr El-Sheikh 15 — El-Favour U 


g ША (-2,2) » B(105- I) sthen prove that the point C (3 , Ali | 
" , = cs АХ қ 
of symmetry of AB On axis 


Я Show which of the following sets of points are colline 
1 p (1%! 


8 A(750) › B(-356)and C (22 9) ( Cait 
|((8/A (71054) » BGs-I4)andC(- 5,6 
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| Show the type of A ABC such that А02 4). 4. B(3.4-lY « C(455) 


according to ils side lengths. | —— 13. Domieta 10.  Eidieheira 20) 


g Show the type of cach of the follow ing triangles according to its angles if its vertices аге: 
ТАС И s В(4.—2)ап4 С(7.5) А (3,5) » B(-15»l)and ($ »- 5) 
ЗА (4-4) + B (А. – I) and C (- 2 4) 4 A(Os0) s В (6 О) and C (0 4 8) 


BLIA 5-1) » В (2, Палас (-3.-2) 


d 1 Prove that the triangle with vertices of points: A(55—5) » B(- 1 »7)and 
С (15 < 15) is a right-angled triangle at B , then calculate its area. 


(Beni Suef 13 - El-Meonofia I4 - Qena I6) = | 20 square units + 


If the points (5 50) » B (7 , 273) and C (3 , 23) are three points т a Cartesian 


coordinates plane. Prove that : A ABC is equilateral and find its area. « 4 ў 3 square units » 


\ 






11] In the opposite figure : а 
If ABCO is a rectangle 


» then find the length of : AC 


X 





« 15 length units » 


In each of the following » prove that the points A : B › C and D are vertices of 


a parallelogram where : 
4 А (– 1: 1) ‚ В (0 , 5) 3 C (5 ‚б) апа D (4 ‚2) (Suez IT) 


e A (— 2 3 4) E. B (5 ; 3) 2 С (7 E 1) апа D (0 3 б) {Sourate OS) 


Prove that : The points A(0 » 1) › B (455) » C(I 5*8) and D (- 3 » 4) are vertices of 


a rectangle and find its diagonal length. (Souhag 09) « 5 2 length units» 


14 Prove that : The points (3,3) » В (0› 3) » C(0 50) and D (3 +0) in the Cartesian 
coordinates plane are vertices of a square and calculate the length of its diagonal 


ud i Luxor 09) ~ 32 length units «9 square units» 
and its area. TNNT y К | 


15 и ABCD is a quadrilateral where A(553) › B(65-2) » С(1,- I) and D (0 ,›4) 


Prove that : ABCD is a rhombus › then find its area. (Qena 19) « 24 square units » 


(M ce) ае ш ыш) sua, ма] 105 
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W _.. Prove that : The points (-2,5) » В(3 • 3) and C (- 4 , 2) are non-collinear 
and if D (— 9 , 4) 


_ Prove that : The figure ABCD is a parallelogram. (Port Said 17, 
ABCD is a quadrilateral where A (2 »4) » B(-350) » C(-7*5) апар (72,9) 
Prove that : The figure ABCD is a square. (El-Beheira 17 = Сато 19 - El-Monofia 20, 
18 Prove that : The points A (3,-1) » B (-4 »6) and C (2 ›- 2) lie on the same circle 


whose centre is M (— 1 5 2) 5 then find the circumference of the circle where п = 3.14 


(Cairo 15 — North Sinai [6 — El-Kalvoubia 18 ~ Мех. [9 – Aswan 20) « 31.4 length units » 


119) If the distance between the point (X 5 ‚5) and the point (6 : 1) equals 275 5 length units, 
Find : the value of X ( El- да IS — Matrouh 158 — El- Kalvoubia 19 - Damietta 20) «4 or8 » 


— Find the value of a in each of the following cases : 
.1 If the distance between the two points (a » 7) » (- 2 »3) equals 5 length unit. 


( Matrouh 17 — Мех. 18 — El-Menia 19 — El-Favoum 20) « 1 or 5 » 
2 If the distance between the two points (a »7) »(3a—1 »— 5) equals 13 length unit. 


«—20r3» 


ашни 


[3] КА (Х 3) › ее 





В (3. - 2) and С (5› D and "тт BC : màn find the iin of X 


(Port Said 14 — El-Beheira 15 — El-Beheira 17 — El-Beheira 19) « Sorl» 


= —— Á—— = а ——- 
-—— — — 


In the чинній figure : 
If AB = AC 
Find : The length of CO 


y 


« 12 length units » 





E If the axis of symmetry of CD is passing through the point A (6 " 


› m) where С (3 » 1) 
| D (-3 $7) » then find the value of m 
- (El-Dakahlia 16) « 10 » 
In the opposite figure : — 


If A € the X-axis 
and AO =АВ 
Find : The length of AB 


V 





(EL Dakahlia (8) « 17 length units » 
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25 In the opposite figure : 


ÉACxx Bv, yy Where OA = 4 length unit 





the function f : f (X) = 





У Life Application 





I 
gI 





= -mmc 


Main road 


1 
і 
і 
1 
1 
| 
| 
і 
і 
І 
1 
| 
| 
| 
і 
і 
1 
І 
1 
| 
1 
| 
| 
| 
і 
1 
| 
І 
1 
| 
| 
| 
| 
і 
і 
І 
L 
L 
L 
| 
1 
1 
| 
01 


‚ ОВ = 6 length unit s the straight line OC represents 


X and AC = BC 
| Find the coordinates of the point C 


M — ———— Egresos Е 







— 
-— 


6 length unit 


( )| 4 length unit ^ 


«С (5 ›5) » 


Eslam's house 


Ы ы 
„| Basem's house 





Railway 


If the distance between Basem's house and the main road 1$ 1 km. and the distance 
between Basem's house and the railway lines is 9 km. 


Eslam's house is 3 km. away from the main road and 10 km. away from the railway lines. 


The school is 10 km. away from the main road and 2 km. away from the railway lines. 


The railway is 4 km. away from the main road. 


ich i | isem' slam's house ? 
| uj Which is nearer to school» Basem $ house or Eslam 


12115 the way (school — railway station) perpendicular to the way 
(Basem's house - railway station) ? Mention the reason. 


pupils 





© For excellent 


u If the points A (4 ›- 2) 
coordinates plane. Find 
and find its area. 


, B(X»2) and C (3 »5) are three points in the Cartesian 


the value of X which makes A ABC a right-angled triangle at B 


« 0 or 7 » 12 square units or 12.5 square units » 
mew 
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EXERCISE 


The two coordinates of the midpoint | 
of a line segment 


| |. From the school book . Interactive test 








Е Find the coordinates of the midpoint of AB in each of the following cases : 


1 A(355) › B(751) 2 A(5 5-3) » B(-153) 
ФА (5 54) » B(55—4) 4А (0,4) › В(3,0) 
5 ЈА (2. 4) > B(6;0) [8] 0А (7 5-6) » В (1 ,0) 





B ifthe point (X › 0) is the midpoint of AB where A (1 »—5) and В (2.5), 





find the value of X a Р 


E ifthe point (5 › 3) is the midpoint of AB where A (15 , y) and 
В (- 5 +—2) «find the value of y вы 





— = 


El if (6 , -4) к the midpoint of AB where A (5 ,— 3) , 


РН — 
SS = 
rr i EE 





Find the coordinates of the point B (Aswan 17 — El-Dakahlia IS — Beni Suef 19 — Cairo 19) «(1 4-8 
Cnm ue - Сашо «(7 9—21? 


— 


[5 | ‚.. ИС is the midpoint of AB , then find X sy ine 
1 A(155) >» B (397) ‚ C (X sy) 


ach of the following cases : 


a ^ . (= 


2А (-3 у) » B. (9.11) ` C(X - 3) 


(Aswan 148) 3 s- 17” 
| (SIA(X5-6) + B(95-1l) » C(-3,9 
| LN ( ) Ы ) (-. ,! y) 63385 
| 4 А(Х,3) > В(б,у) ‚ C(4,6) 
| 
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— — | - Exercise EE- 


g Choose the correct answer from those piven : 


1 If (4 s- 3) is the midpoint of XY y here X (Ss 


2) «then Y i5 (Мета 10) 
(а) (4.5 94.5) (D) (4,3) (c) (3 44) (d) (3 «— 4) 
2 WC (>$ +y) is the midpoint of AB where A (X s- 6) and B (1 s- 8) (Qena 193 
‚ then X + y = 
(a) - 11 (b) 1I (c) — 18 (d) – 14 


3 lf AB is a diameter in à circle where A (34— 5) and B (5 • 1) 


s then the centre of the circle is 00... (El-Favoum 18 — Matrouh 19) 


(a) (4 «— 2) (b) (4,2) (c) (2 » - 2) (d) (8 »— 2) 

а If ABCD 15 а square where A (3 54) 5 C(5 56) > then the midpoint of its diagonal 
DE еле боза El- Menta 18) 
(a) (8 + 10) (b) (10 58) (c) (4 55) (d) (15 524) 


5 ИМ (1,2) is the intersection point of the two diagonals of the parallelogram ABCD 
where A (2 +5) » еп С is .......... 


(a) (0 » 2) (b) (0 5-1) (с) (- 4 51) (d) (-1 +0) 

5 If (> , 2) is the midpoint of AB where А (1 »-1) and B (X +6) then X = =-= 
a0 — (b) 1 (c) 2 (4) + 

7 If the X-axis bisects AB such that A (3 » 2) and (-2 ›у) ›Шепу = = (El-Dakahita 17) 
(a) 3 (b) 2 (c) -2 (d) 4 


— áo 





и —À 





Complete the following : u 
1 L1 Ише point of the origin is the midpoint of a line segment AB where А (5 ›- 2) 
| ( Astur 11) 
‚ then the point В 15 077 o estu 
2 ИА(3›у) » В(5›-2) and C is the midpoint of AB where C (X + 2) 
s then X = ereer and у = ereer | | 
3 If B CAC where AB = BC ‚А (0 55) and C (- 4 s- 1) „Шей Bis | 
4 (НА ,B C and D are four collinear points and AB = BC = CD › АС, 3) and 
| C (551) s then the point B is C7 jo) and the point D is C ye) 
5 C AD is a median in А ABC M is the midpoint of AD where А (0 + 8) +B (3,2) 


and C (— 3 $6) » then the point D is (e077 y mm j and the point M is (eee НИ: 


LB тш If A (1 6) and B (9 »2) » find the coordinates of the points which divide 
х “© 


— А Soulnae 18) « 5.- 2]. 3..4) 5 7.0)» 
AB into four equal parts 1n length. (леипах ( ( ( ) 
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8) If the origin point О is the midpoint of AB where A (X - 2 » y) and B (-2 »2) » 
— find (X » y) ИР 


VJ rina the value of each of a and b that satisfies that (2 a — 3 а — b) is the midpoint of the 


р . Fi ' i 2)4 
line segment whose terminals (7 5-1) and (3 » 7) Еу рае уйа 


Ш AB is a diameter in a circle M 5 ИВ (8 511) and M (5 ›7) 


. Find: 1 The coordinates of A 2 The perimeter of the circle. where (x = 3.14) 
(El-Kalvouhbia 16 — North Sinai 17 - Kafr El-Sheikh 18) « A(2 33) + 31.4 length unit, 


ABC is a triangle where A(1 53) , В(5, 1) and C (3 › 2, , ғр 15 (ће —ME T of AB 
and E is the midpoint of AC , by iin the coordinates : prove that: DE = +BC 

13] In the opposite figure : 
C (3 › 4) is the midpoint of AB 
Find : The perimeter of triangle OAB 





| (Mex. 17 - El-Kalvoubia 20) « 24 length unit » 





14, In the opposite figure : 
Dis ће midpoint of AB 
, E is the midpoint of AC 
If A (2 54) 

, then find : 


| 
| 
| 


The length of BC and from it deduce the length of DE 





" 275 length unit s 5 length unit » 
AD is the median in A ABC › М is the midpoint of AD where M (0 


бб 5 B (3, 2) 
: C (-3 » 6) find the coordinates of the point A 


(Kafr El-Sheikh 17) « А (О +8)» 


coordinates plane » prove that : AC and BD bisect each other. Sucz 19) 
(ues 


Prove that : The points A (3 5-2) » B(-550) , Со, 


-7) and D (8 ,~9) are the 
vertices of a parallelogram. 


(Fl-Fayoum 191 


= »—1) » B(253) » С(6,›0) апар (3 *— 4) are four points in the Cartesian 
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(2 If the points А (1.» | | | 
18 | SA(.2) 5 B (4,3 4. Ct pL. 2) and D(-2 *3) are vertices of the 
rhombus. Find : 


1 The coordinates of the | | 
1 The coordinates elt the point of intersection of the two diagonals 


2 The area of the rhombus ABCD oy. Fosse Us ТИ 


| «fly M 4 | mare unm = 


(B ABCD is à parallelogram where A(3 42). $ Ва, 5) and C (0 « — 3) 
Find the coordinates of the Intersection point of its diagonals « then find the coordinates 


of the point D (Asser 17 EL Beheira IS. Mex 19. EL Dakahlia 200 (113 4$ ) «1 441 


S i Prove that : The points (6,0), B(2.-4)and C (- 4 +2) are the vertices of 


a nght-angled triangle at B « then find the coordinates of D that make the figure 
ABCD а rectangle. (Assiut 11 — Kafr El-Sheikh 14 - El Beheira 19) « DO »6 


J = Prove that : The points А (5,3) , В(3,-2) » С(-2,-4)аге the vertices of 
an obtuse-angled triangle at B › then find the coordinates of the point D that makes the 


figure ABCD а rhombus and find its area. «(0 +1) „+21 square units + 


= — Prove that : The points A(—3 50) › В (354) and C (1, - 6) are the vertices of 
an isosceles triangle of vertex A › then find the length of the drawn line segment from A 


perpendicular on BC (El-Kalvoubia 12 - El-Monofia 16 – Qena 191 «72s length umt » 


A ABC whose vertices are A (1 » 1) B (3 » l1) and (1 > 3) 
Prove that : А ABC is an isosceles triangle then find its агеа. (лла 18 D square umit » 


2 — ABCD is а parallelogram where А (3 54) 3B (2 »— 1) andC (- 4 . – 3) + find the 
coordinates of D » take E E AD where AE = 2 AD 


What are the coordinates of the point E ? «(= 352) - RUE 


2 ABCD is a quadrilateral » X (253) » Y(m»3) » Z(l s+- DandL(-4 +n) are 
midpoints of AB » AD › BC and DC respectively. 


Find : The value of : m+n -4» 


|J ror CNi elleni pupils 








ABCD is a trapezium in which BC = 2AD and A(654) › B(4«-2) + C(-25-4) 
Find the coordinates of D where BC // AD 
(Hint : Complete the parallelogram ABCE and use it to tind D) «tl «Зз» 
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EXERCISE 





ЕИ From the school book | Interactive test 





Complete the following : 


1 The slope of the straight line parallel to X-axis 1$ зе ( El-Kalyoubia 11) 
2 The slope of the straight line parallel to y-axis is .-......-. 
з J If AB // CD and the slope of AB = $ » then the slope of CD equals --.......- 
(New Valley 12) 
га) LJ If AB L CD and the slope of AB - + » then the slope of CD equals ---------- 
(El-Gharbia 11) 
5 ABC is a right-angled triangle at В where А = (1 » 5) and B=(0 5 1) › then the slope of 
BC equals -eee (Suez 11) 
в ABCD is a parallelogram where А (— 1 »4) and В (0 , 1) 5 then the slope of DC = ......— 
(Ismailia 11) 
7 If ABCD isa square whose diagonals AC and BD Where A (3 55) and C i5. 1) 
s then the slope of BD =... 


E choose the correct answer from those given : 
1 In the opposite figure : 
The slope of the straight line L 


equals — Y 
(a) 2 (b) > (c) 5 
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MEME ee 7 a 
2 In the opposite figure : у (Luxor 19) | 
The slope of AB =.......... - 
: | В 
f | 
я А.А % T 
(a) 4 (5) -.£ E T Меш. d 
3 iol i 2 3% 
(c) > (d) — 3 | 
= у 


4) ъ < ~% 1 a etry . | А = : n | j 
3 The slope of the straight line that makes with the positive direction of the X-axis 


à positive angle of measure Ө equals .......... (Giza 17) 
(a) sin Ө (b) cos 0 (c) sing (d) sin Ө + cos Ө 

— сов Ө 

5 If the slope of a straight line is more than zero » then the type of the positive angle 
which it makes with the positive direction of X-axis is «+--+: ( Damietta 11) 
(a) zero. (b) acute. (c) right. (d) obtuse. 

5 If m, and m, are the slopes of two perpendicular straight lines » then ---------- (Qena 12) 
(a) m, 2 m, (b) m, =- т, (c) m, m, z- 1 (d) m, т, = 1 

8 If m, and m, are the slopes of two parallel straight lines › then -......... 
(а) m, — m, = 0 (b) m, +m, =0 (c) m, m,=0 (d) m,- m, 0 


7 The straight line that passes through the two points (0 » 0) and (2 , 3) is parallel to the 
straight line whose slope is ........-. 
3 2 -3 -2 
(а) 5 (b) 4 (с) 5 (d) = 
8 If the straight line L is perpendicular to the straight line which passes through the two 
points (- 1 » 2) and (0 › 5) » then the slope of the straight line L = .......... 





(a) 3 (b)-3 (3 (4) 

8 If m, and m, are the slopes of two perpendicular straight lines and m, = 0.75 
› then m, = -.......-. (El-Sharkia 13) 

3 p) 4 _ 4. n3 

(a) -3 (b 3 (с) -3 (5 3 

10 If the two straight lines whose slopes are -4 and 5 are parallel , 
then k = .......... (Alex. 17 – Matrouh 19) 
(a) = (b) 4 (03 (ay =4 

^1 If the straight line which passes through the two points (X 55) and (2 5 3) is parallel to the 
straight line which passes through the two points (3 ›4) and (5 52) » then X = .......... 
(a) 2 (b) - 2 (c) zero (d) | 

12 The straight line which passes through the two points (-1 »—1) and (4 » 4) makes with the 
positive direction of X-axis а positive angle of measure «+++. (El-Monofia 15 ~ North Sinai 17) 
(a) 30° (b) 45" (c) 60° (d) 135° 


Ф: PT. 


(^о: е )\ S gala (мш с G2) 20, yalsel| 113 
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UNIT 





————— 


42 ints (1 3 4) is pe : 
13 The straight line which passes through two points (К , Ш) апа (0 И ) | h ‘Pendicular to 
a straight line which makes an angle of measure 45° with the positive direction or 


X-axis »thenk = ee (Aswan 13) 


(a) 4 (b) -4 (с)! (-l у 
14 In the opposite figure : (0 sk) 
IfL, LL, 
| s then ks 
| (a) 2 (b) 4 
|^». (96 (d) 8 


с — ши — — — 
a 


Write under each figure the slope of the straight line L : 





1 The slope of L is --------.- 


Cmm CUERO 


The slope of L is -e 


|а| Find the slope of the straight line which makes with the positive direction of X-axis 
a positive angle of measure : 
[1 zero Ci 30° LL] 45° 57^ 
5 01 60° 6 90° 86° 42 ГВ) 135° 
РЕНИН — ————— MT n ioci Enid E E : ЗЗР 
Using the calculator › find the measure of the positive angle which the strai 
(whose slope is m) makes with the positive direction of X-axis in the 
зп = 0.3 2 (1 m = 0.3673 








—— 


ght line 

following cases. 
3) Ш т = 0246 Tim- $ 
Ж. a "— —À : Men ат = 5 
Prove that : The straight line which passes through зи 


ш жылы эз. = — 


Á 


the two points (4 ›2) апа (5 ‚ 6) 15 

allel to the straight line which passes thre | ! | | 

| parallel to the Z р | irough the two points (0 » 5) апа (- 1 » D 

1 Prove that : The straight line passing through the two points А (- 3 | 4) sd 
| ; ! HN RS 5А (-3 ,4)а 
| C (-3 ,— 2) is perpendicular to the straight line passing бона: % Mx 
| B (1 ,2) and D (-3 52) о points 

(.] Prove that : The straight line passing through the T — | imis - : . 
| parallel to the straight line that makes a positive angle of be ры ) апа ( aiid 

| direction of the X-axis. | with the po 30 

1 


(Alex i ]7 T El-Menia 15 м бис: - 
14 


| 
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The straight line which passes through the two points (4, 373) and 


2 
(5, 243i Is perpendicular to the straight line which makes a positive angle of measure 
30° with the positive direction of X- 


| 
| 
nat 
øg Prove that : 
| 


AXIS. (EL Heleira 1% Cairo 16 - Beni ы IG) 


o 


ой In the Cartesian coordinates es plane ИА (1,5) › B(X-153) » C(457) and D (2 > 1) 


are four points satisfying AD // ВС, find the value of X “we 


@ If the triangle whose vertices Y = (4,2) , X= (355) » Z=(-5 за) is right - angled 
at Y find the value of : a (El-Monofia 17 — Damietta 17 = Assiut 20) « - 1» 


E _ If the straight line AB // the y-axis » where A (X » 7) and В (3 »5) » then find the value 
of X (Luxor 19) « 3» 


————! ————_ — — 
ÁÁ e о 


E LJ af the straight line CD // бе X-axis » where С (4 » 2) zd D " 5 sy) 
» find the value of y «2» 





— 


14 1 If the straight line L, passes through the two points (3 » 1) and (2 › К) and the straight 
line L, makes with the positive direction of the X-axis a positive angle whose measure is 
45°» then find k if the two straight lines L} and L, аге: 


4 parallel [2] papada (Assiut 17 — Alex. 18 — Aswan 20) «0 +2» 


15 Find the measure "€ the positive angle which the straight line L makes with the positive 
direction of X-axis if the straight line L passes through the two points (4 » 3) 
and (2 »— 5) « 75° 57 50. 





[15 Find the measure of the positive angle which the straight line L makes with the positive 
direction of X-axis if the straight line L passes through the two points (0 › 0) and (2 » — 2) 


« 135°» 


иша "we 


u Find the measure of the positive angle which the straight line L makes with the positive 
direction of X-axis if the straight line L is perpendicular to the straight lines which passes 
"md the two еш» C 2, á and (4 ›- 1) « 45° » 


— —À—— c= - eee 


S—_ - — = 








[is Prove that : The — a , ve. » B(2 > ks and C ыы j= Da are collinear. (Cairo 13) 








к = SS ee ee —— = 
— — С 
EE À- = 


c CU If the points (0 » 1) » (А, 3) and (2 » 5) are located. on one straight line. 
| Then find the value of A (E1-Gharbia 14 - Qena 16 = Souhag 15 — Dameitta 19 - Cairo 20) « |» 


= = «а 


= : = — 


eo IfA (1 7 А BEI ‚Эмс JEyasiene Bit C AB 








——— H— —iÁ— 


т LL) If A (-15—1) » B 2, 3) and C (6 ›0) » prove that : (lu triangle АВС: 1$ 
а right-angled triangle at B (Suez 14 — Kafr El-Sheikh 17 — Aswan 19) 
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- UNIT 


жаа 
— ews ST "uuum 
— ca 
r === 


| | | C (4,2) and D (5 › 6) are 
22) -— Prove that : The points A(- 151) > B(0:5) * , (Luxor 12 


: ш Beni х "ТР 
the vertices of the parallelogram ABDC uef 18) 


| | T | 3 (5,1) » С(6,4)ап — 
23 14 Prove by using the slope that the points A(- | 93) » B5» ) ) and 


, ИТТ 3 lu [ [7 M 7 
D (0 +6) are the vertices of the rectangle ABCD (Вет Suef 13 = Souliag 17~ North Sing 18) 


g Prove that : The points А (1,3) › В (6,4) > С (7 »9) and D (2 › 8) are vertices of 
the rhombus ABCD 


Prove that : The points А (- 15-1) › В (253) » С (6 ›0) and D (3 ›- 4) are 


vertices of a square. 
D d 


ВЭ In the drawn figure : : 
ABCD is a trapezoid where AB // CD ,А (9 5-2) › В (352) 
“СОХ. – X) and D (4 5-3) 
Find the coordinates of the point C А В 


(Alex. 14 — Suez 19) « (1 +-1)» 


(d Prove that : The points A (4 53) » B (7 »0) and C (1 »— 2) are vertices of a triangle 
and if the point D (1 »2) » then prove that the figure ABCD is a trapezoid and find the ratio 
between AD and BC id du 


OQ For excellent pupils 





FE) Find the slope of the straight line which makes with the positive direction of X-axis 





ative ane a cine = 2 3 
a positive angle whose sine = = BEEN 5. 
E ifthe points A (1 51) > B 53)» C(05-3 X) and D (X » y) are vertices of the 
rectangle ABCD › find the value of each of X and y «2.4» 


ABCD is a rhombus in which: А (3 ›2) › В (4, к) mä cc |, 
Find: 1 The value of k 


2 The length of BD 


= — 


a) p Ismailia 1) 
«6 y2 length unil * 
In the opposite figure : 
| WLLL, 
| ^ ACL, where A (5 тот) 


| 
| Find : The value of m 
| 
| 
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EXERCISE 


The equation ofthe straight line given its 
slope and the intercepted part of y-axis 











1 ғгот (һе ѕспооі роок | |nteractive test 
Find the slope and the intercepted part of y-axis by each of the following straight lines : 
1 у=5 Х-3 2) 2у=4-Х 2) 692 Х-Зу-6 =0 
4 у+Х-1=0 [5] 5 +3y=6 (6) EHI 3 + E = ] (Matrouh 19 — El-Kalvoubia 20) 


Find the equation of the straight line if : 

4 CL Its slope = 2 and intercepts from the positive part of y-axis 7 units. (Damietta 19 — Suez 20) 
2 Its slope = – 1 and intercepts from the positive part of y-axis 3 units. 
3 


Its slope = 2 2 and intercepts from the negative part of y-axis one unit. 


4 Its slope =- + and intercepts from the negative part of y-axis 2-3 units. 
5 Its slope = zero and intercepts from the negative part of y-axis 2 units. 
6 Its slope = =-4 and passes through the point (0 » 2) (El-Menia 17) 


7. 15 slope = = — р and d passes t through the origin point. 


E ; Find the зри of the straight line : 
1 Which passes through the origin point and makes with the positive direction of X-axis 
a positive angle of measure 135° 
2 Passing through the point (3 +2) and makes with the positive direction of X-axis 


a positive angle of measure 45° (El-Sharkia 17) 
(3| Which cuts a part of length 3 units from the negative part of y-axis and is parallel to 


4 1.1 Which is perpendicular to the straight line: 3 X-4 у + 7 = 0 and intercepts from 


| 

the line whose equation: 2 X -3y 26 (El-Beheira 11) 
the positive part of y-axis a part of length 6 units. 

| 
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C h | . | its : »rpendicular t 
5 Which intercepts a positive part from y-axis of length 5 units and perp o the 


straight line which passes through the two points (= 2 » 1) and (2 › 7) 
5 Find the equation of the straight line which intercepts from the positive parts of 
the coordinate axes «X-axis and y-axis» two parts of lengths 4 and 9 length unit 
respectively. (Luxor 17 = Kafr El-Sheikh 18 — El-Kalyoubia 19) 
7 Which passes through the point (2 » — 1) and its slope equals 2 (El-Kalyoubia 11) 
.8 Passing through the point (- 2 » 3) and perpendicular to the straight line whose 
equation : y = 1 е asd. (El-Dakahlia 13) 


8 © Passing through the point (3 ›— 5) and it is parallel to the straight line : X * 2y —7 20 
(Aswan 20) 
10 Which passes through the point (3 › 2) and parallel to the straight line passing through the 
two points (5 56) and (— 1,2) (Helwan 09) 
11 Passing through the point (1 › 2) and perpendicular to the straight line passing through 
the two points А (2 » — 3) and (5 »— 4)  (El-Gharbia 14 — Luxor 18 — Suez 19 — Port Said 20) 
12 Passing through the point (2 ; — 2) and perpendicular to the straight line which makes 
an angle of measure 45? with the positive direction of X-axis (Luxor 11) 
LJ Which passes through the two points (2 »— 1) and (1 5 1) 
(El-Gharbia 13 — El-Kalvoubia 16) 
за £L Which passes through the two points (4 › 2) and (- 2 , – 1) then prove that it passes 
through the origin point. ( EI-Beheira 17 — Cairo 19) 


C Whose slope equals the slope of the straight line : yo 


—_—— rbai — ы 2 = cel С —À —ÀÀ аа diui ванна пир пк ESI" 


= + and intercepts 

a negative part of y-axis of 3 length units. нь tt. Win MN 

48 Which is perpendicular to AB from the point A where А (— 3 ›6) and В (2 , 1) 

17 L The perpendicular to AB from its midpoint where A (1 53) and В (3 55) (Qena IN! 

18 Passing through the midpoint of the line segment AB where A (4 58) and В (- 2 ›4) 
and parallel to the straight line whose equation is 2 yz4X-5 


19 Which passes through the midpoint of the line segment АВ where A (3 





and B (- 1 » 4) and perpendicular to the straight line whose equation is ^ 
2y-4X+11=0 (Cairo 09) 
20 Passing through the point (2 » 3) and intercepts from the positive part of X-axis a рап 
of length 4 на ( El-Sharkia 13) 
Complete the following : = 
1) Тһе slope of the straight line whose equation is : 3 X-4y-15z201is...... and the 


slope of its perpendicular straight line is .......... 


"a 


=" 


| 
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| | Cd ———————— Exercise oo 


| 2 The straight line whose equ 


ation is : 2 X+ 3 y- 6 = 0 cuts the y-axis 
at the point eee (Souhag 11) 


3 The equation of the straight line whose slope = 2 and cuts the y-axis at the point (0 » 3) 


(EI Dakahlia I) 
4 The equation of the X-axis is .......... while the equation of the y-axis is -ee 
5 The equation of the straight line w 


parallel to X-axis is .......... 


hich passes through the point (3 › 5) and is 


(Assiut 12) 
6 The equation of the 


straight line which passes through the point (— 3 » 2) and is parallel 
to y-axis IS ел : 


7 The equation of the straight line passing through the point (2 » – 5) 
and its slope = zero is .......... 


B The equation of the straight line which is parallel to the straight line: y 22 X — 3 
and passes through the origin point is .......... 
8 Іп the opposite figure : 
Г. //L, AB = 7 units of length. 
If the equation of L, is:y 22 X4 


s then the equation of L, is .........- 


10 In the opposite figure : 
BEAC ,А (-4 ,0) B (053) and AB = BC 
» then : 
(1) The coordinates of point C (ee-e 5.) 
(2) In A OAB ; tan A = eee 
(3) The equation of AC i$ y aee Mee 








Choose the correct answer from those given : 


1 The slope of the straight line whose equation is: 3y 22 X- 5 is ......... 


(a) 3 (b) 2 (c) - 5 (d) 1 
| The straight line whose equation is : 3 X — 3 y + 5 = 0 makes a positive angle with the 
| positive direction of X-axis » its measure =. (El-Monofia 11) 
| (a) 30° (b) 45° (с) 60° (4) 90° 
| 3) LA The straight line whose equation is : 2 Х-Зу-6=0 intercepts from y-axis a part of 
| length ^ UnitS. ( El-Fayoum 13 — Cairo 14 — Qena 17 — El-Kalvoubia 18) 
| 9-6 (b)-2 (c) $ (4)? 
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UNIT 


= 


MEN Rs 


_ [0 = 0 cuts from Х-ах1$ à part of 
4 The straight line whose equation is : 2 х+5у- 10 k 
length .......... units. (£1 Dakahlig I1) 
3 (d) 5 
(а) = (b) 2 (©) 5 


i - 


ich int : | 4 units from 
`5 The equation of the straight line which intercepts a part of len gth | the 
to the straight line: y=3X+ 5 is - 


ee eee xg 


positive part of y-axis and parallel 


(а) у=3 Х+4 (b у=4Х+3 cjy=3x-4 (d)y=-3X+4 
6 The two straight lines: y 23 Х- 5 and 2 y = 6X +5 are ........-- 
(a) parallel (b) coincident 
| (с) intersecting and not perpendicular (d) perpendicular 
7 LJ If the two straight lines: 3 Х-4у-3 = Оапаку+4Х- 8 = 0 are perpendicular , 
Шеп k = sis (El-Beheira 15 — Giza 16 — Red Sea 19) 
(a) -4 (b) -3 (c) 3 (d) 4 


“В If the two straight lines : X + y 5 and k X + 2 y = 0 are parallel » then k = --------- 
( El-Dakahlia 15 — Souhag 16 — Qena 17 — El-Menia 19) 
(a) – 2 (b)-1 (c) 1 (d) 2 
'8 If the straight line whose equation is : y =k X + 5 is parallel to X-axis » then k = -+ 
| (El-Gharbia 18) 


| (a) 0 (b) 1 (c) 2 (d) 3 

| 40 The two straight lines : y= a X + b and y = c X + d are perpendicular 

| pheno] (El-Gharbia 08 — Souhag 16) 
(a) a x d (b)b xc (c)axc (d) b x d 


11 The straight line passing through the two points (5 , 4) and (1 › 5) is perpendicular to 
the straight line ---------- 


—  =—- == —ÀÀ =ош шш _ 


(а)4Х=3-4у (Б) 5у+Х=4 ()у=4х (d) Х+2у=4 
42 The slope of the ми ght line whose equation is : 3 у=ах - 5 and passes through 
the point (20 » 5) 1$ =e 
(a)- 1 (b) 1 (c)-2 uy Д 
3 


43 If the straight line whose equation is : a X + (2. 
which passes through (1 » 4) › (3 »5) » then ą = 


а) у = 5 15 parallel to the straight line 


"айла, 
a 


(Kafr El-Sheikh 20) 
а (9) 4 
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14 LÌ The area of the triangle in square units which is bounded by the straight lines 
3X-4y=12 


| > X=0 , у = 0 equals ......... ( El-Kalyoubia 15 — El-Fayoum 20) 
| №6 (b) 7 (c) 12 (d) - 6 
. 15 In the opposite figure : 


y ( El-Monofia 17) 


» then the equation of the straight line AB = .......... AGO 
(a)y=2X+6 
(0) y=6-2X 
(c) y 2 х – 6 
| (d) y = + x- б 


18 In the dn figure : 
If ABCD is a square 
» the equation of the straight line 
L,is:y- 5 X +1 
and the equation of the straight line 
L,is:y=kX+14 >thenk=........ 


(а) $ (b) 3. 





Ор One 





| g Prove that : The straight line which passes through the two points A (3 » 1) and (1, 2) 
| 15 кране to the straight line: 2 Х+4у-3 = 0 (El-Sharkia 17) 





а, Prove that : The might line whose equation : 2 X + y +8 =0 is perpendicular to the 
straight line passing through A с » 3) and В (- 2 » 1) (Aswan 12) 











ep Find the ‹ equations of the two straight | lines which pass chica the point (-3 » 2) and 
parallel to the two axes. 


——— 


9 Find the measure of the positive angle which is made by the straight line : 3 X — 2 у+6=0 
. with the positive direction of the X-axis › then find the coordinates of its intersection point 
with the y-axis. 





— — 


и _ 
ш If the straight line whose ү 2 х- " y- 6= _ 0 cuts the X-axis at ийй гр and the 
y-axis at point B , find : (El-Sharkia 13) 


.4. The coordinates of two points А and В 


чи 


2. The equation of the straight line passing through the midpoint of AB and parallel to 
the y-axis. 


(i6) ато ыш) ost, WA 121 


Scanned with CamScanner 





—" _ MEME ЧЕЙ 


‚ -|) and (5 • 1) is рагајы 





10 the 
alue of : à. (Слага 18), _. 


| | . 
Ш If the straight line which passes through the two points (= 


straight line whose equation is: аХ+3у+5= 0 Find the v 


If the straight line which passes through the two points (5 +2) and (6 ›- 3) 15 perpendicular ү, 


-the straight line whose equation is: 5 y -a X 4 320» find the value of a wee 


If A (2 «— 3) and B (5 sy) » find the value of y if the straight line AB is parallel to the 


Straight line L: Зу-4Х+1=0 «1, 


14) If the straight line : y - (2k — 1) X=7 and the straight line which makes with the positive 
direction of the X-axis a positive angle of measure 45? are parallel › then find the value of y 


(El-Sharkia 16) = | „ 





eee 


Find the equation of the axis of symmetry of XY » where X (3 »— 2) and У (—5 56) 


| ( El-Dakahlia 12 — Port Said 14) 





^ я ғ a ў — b ee | | 
[15] А (5,-6) › В (3,7) апіс (1 »—3) » find the equation of the straight line which 
passes through the point A and the midpoint of BC (Port Said 19 — El-Favoum 20) 








ABC is a triangle whose vertices A=(0 56) , B= (5 ›- 1) апас = (2 , 1) 


Find the equation of the straight line passing through the vertex А and perpendicular to BC 


1 ABC is a triangle in which A (152) 5 В (5 »—2) and C (3 › 4) . D is the midpoint 


i 
of AB and DE // BC and intersects AC at E 
Find : 1 The length of DE 





| 
| 
| 2 The equation of the straight line DE 


(Alexandria 15 — Matrouh 1%) 


KJ ABCD is a square in which: A (5 5 4) and C (— | a 





— x. -— M - 


-— x: -— 


Find the equations of BD 
( EI-Monofia 14) 


hama 


ABCD is a rhombus › М is the point of intersection of 


= 
— и —— 
— "= — án 


its two diagonal: en 

А (1 »3) and C (6 50) ; find the equation of the Straight line m als where 
| asses 

the two points B and D passes through 


[Aswan 09) 


Ell Find the equation of the straight line passing thro, n —— 
Tough two points A(2 53) , B (1 +29) 


| Show that for any point C (2 k + | "ФЕ +1) эйе ЕЕЕ 4) 
soey | | (El-Dakahlia ! 
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@ L Draw the straight line in each of the following cases : 

| 1 The slope = – + and intercepts from the positive part of y-axis a part of one unit. 

2 The slope = 2 and intercepts from the negative part of y-axis equal to 3 length units. 
| 3 Intercepts from the positive parts of the two axes (X-axis » y-axis) two parts of lengths 
| 


2 and 3 length units respectively. 


z Find the slope of the straight line : y - 2 X —3 =0 , then find the length of the intercepted part 


from y-axis » also draw this line. (Helwan 11) 


T —! From the opposite graph , find : 
1 The slope of the straight line (m) 
2 The intercepted part of y-axis (с) 
з The equation of the straight line 
given (m) and (c) 
| а The length of the intercepted part 
| of X-axis. 


5 The area of the triangle bounded by 





the straight line and the two axes. 





— — 


L) The opposite table represents а linear relation : 
'4 Find the equation of the straight line. 
_ '$ Find the length of the intercepted part from y-axis. 





(3) Find the value of a ( El-Kalvoubia 13 – Alexandria 15) 


— = = — ==—— — ше А 


ы 


25 тһе opposite figure represents 
the straight line AB whose equation is 
y=kX +c and cuts from the two axes two equal 
parts and passes through the point (2 » 3) 
Find : | 1 The values of K »¢ 
Га} The area of the triangle ABO 
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In the opposite figure : 


ABO is an equilateral triangle ; 


—— B уміт 


|. C is the midpoint of AB 


Find the equation of the straight line OC 





y (Giza 20) 


гв In the opposite figure : 
| The points А (2 » 6) , О (0,0) B (6»2) and D 
are vertices of the rhombus. 

Find : 

.1 The coordinates of the point D 

.2 The equation of the straight line OD 

3 m(Z DOE) 


| 
| 
| 





Е In the opposite figure : 
J| VLLL, 
© and the equation of L, is: 2 Х-у+2=0 


_ Find the equation of the straight line L, 








€— | — Á MM M MÀ ——— 


30) 1.) In the opposite figure : 
| AB cuts y-axis at point A (0 » 8) and cuts X-axis at point B 
,If tan (Z ABO) = + » find : 
4 First : m (Z BAO) 
Second : The coordinate of B 


'2 First : The slope of AB 





Second : The equation of the straight line passes 


through the point O and perpendicular to AB 


( El Shark 13! 


124 


Scanned with CamScanner 


\ 
| 


m 





Exercise [f3— —— 


g — In the opposite figure : 
| The point C is the midpoint of AB where C (4,3): 
1 Find the coordinates of each of : 
О s A and B 
2 Find the length of each of : 
OA ›ОВ › СА ‚ СВ апа СО 
3 Find the slope of each of : 
AB , OC :OA and OB 
4 Find the equation of each of : AB and CO 


— 


— 


32 In the opposite figure : | 
The straight line AB passes through 
two points С (3 ; 1) » D (4 , 3) and 
intersects the two axis in A , B respectively. 
Find the lengths of AO › OB , where О 
Is the origin point. 





83 In the opposite figure : 
О is the original point A » B » D € X-axis , 
the slope of BC =з » the equation of AC is: X- y=3 
Find : 1 The slope of AC and the length of OH 
2 m (4 CBD) and m (4. CAD) 
min m (Z ACB) 





£i In the opposite figure : 
ABCD is a square 
» D €the straight line L 
and С (5 » 2) 
Find the equation of the straight line L 


gg In the opposite figure : 

| ABCD is a square 

› ОА = АВ __ 
Find the equation of the straight line OC 





| 
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In the opposite figure : 





L, and L, are parallel lines » L, makes with the 
positive direction of X-axis an angle of measure 45° 
and passes through the origin point О, A EL, 
where A (1 45) ABL L, +L, intersects the y-axis 
at the point C 

| Find: 1 The equation of the straight line L, 





2 The equation of the straight line L, 
The length of AB (ELSharkia 15) 








У Lite Applications 





L) The opposite graph represents the motion d (metre) 
| of a particle moving with uniform velocity (v) 

| where the distance (d) is measured in metre and 

‚ the time (t) in seconds. 

^ Find: 

The distance at the beginning of the motion. 

| 2 The velocity of the particle. 
The equation of the straight line representing 





i i t (second) 
the motion of the particle. 


The covered distance after 4 seconds from the beginning of the motion. 


The time in which the particle covers a distance of 3.5 metres from the beginning of 
the motion. 


‚эн. ыараан Ee li 








38) 1 The opposite graph represents the relation d (km.) 

К м 

between distance the саг covers (d in km.) 
and the time the car covers in (t in hour). 
Find : 


4 The covered distance after 90 minutes. 





The time which the car took to cover 
a distance of 150 km. 

The velocity of the car. 

Га) The equation of the straight line which 
represents the relation between the distance 
(d) and the time (t). 





- t (hours) 





а 
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———— Exercise (3 


@ 1.1 The opposite graph represents 
the relation between the covered 


dikm.) 


distance (d) in km. and the time (t) 

in minutes for the two objects A and 
B in the two ends of a straight road 
moving in two opposite directions : 

1 Did A and B move at the same time ? 
2 After how many minutes did А 

and B meet together ? 
з What is the velocity of A ? 


4 Write the equation of the 


Е (minutes) 





straight line which 


represents the relation between the distance (d) and the time (t) 
of the motion of the object B 


For excellent pupils 


40 In the opposite figure : 





If the area of a square ABCD = 25 square units. 
Find : the equation of СО 





— ÓÀMÀÓ ——— ——— 
c ——— а 





a 


d From the opposite figure : 
Find : the equation of CD 
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O If A (X, ` У!) апа В (X, ` У.) » then : 
® The length of AB 





O— — (tX у +у 

The mid Raf 72, 49 
• [he midpoint of AB ( 2? 9 ) 
• The slope of AB = 5—11 _ tang | 

X,-X 
(where 0 is the measure of the positive angle which the straight line makes with the 
positive direction of the X-axis) 
© If L, and L, are two straight lines of slopes m, and m, respectively › then 

e L, // L, if m, = m, and vice versa 


eL LL, if m, X m, = — 1 and vice versa 


© If the equation of a straight line in the form : у= т Х+с ›Щеп : 
e The slope of the straight line = m 
e The length of the intercepted part from y-axis = | с | 
and it passes through the point (0 » c) 


© If the equation of a straight line in the form : a X +b y+c=0 


Le aa ctraioht lina — = coefficient of X 
| st line = — SOS исем or 
e The slope of the straight line coefficient of y 


» then : 
=-а 
b 

• The length of the intercepted part from y-axis = | =°| 
and the straight line cuts y-axis at the point (0 ^ =< 
© The equation of the straight line which passes through the origin point О (0 50 
is y = m X » where m is the slope of the Straight line. de 
© The equation of X-axis is y =0 


© The equation of y-axis is X = 0 
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on Unit Five 





©) Mosel Of 


Answer the following questions : 
Пп Choose the correct answer from those given : 
(1 The distance between the point (— 7 ›- 3) and y-axis is ·----...-- length unit. 
(a) – 7 (b) - 3 (c) 7 (d) 3 
2 The point (0 › 4) bisects the distance between the two points (— 1 »— 1) » (X » y) » then 
the point (X » y) is e=- . 


(a) (1 ›9) (b) (-1›9) (o(-4 (3) (d) (1,3) 
3 If the two straight lines whose slopes are ( =} ) and (4 К) are perpendicular › 
then К = ::--::::: 
(а) 1 (b) 4 (c) - 4 (d) I 
га The slope of the straight line whose equation is : X — 5 = 0 is +- 
(а) 5 (b) + (c) undefined 


'5 In the opposite figure : 
C (3 ,4) is the midpoint of AB 


»then ОА = ------:--- length unit 
(a) 3 (b) 4 
(c) 6 (d) 8 





6 If the straight line which passes through the two points (X › — 1) and (4 › 2) is parallel to 
the straight line which passes through the two points (3 »4) and (- 3 »- 2) »then X = ~- 


(a) - 3 (b) 2 (c) 7 (9) 1 


——À— ББ c —'——' 


El [a] ABCD is a quadrilateral where A (C153) > B(S+1) » CC »4)and D(1 56) 


Prove that : The figure ABCD is a parallelogram. 


=_=. = — — 





u M 





[b] Find the equation of the straight line which passes through the point (3 › 4) and it is 
perpendicular to the straight line whose equation is: 5 X-2y+7=0 
| (W : )\ Де ju) „шз, yalsd | 129 
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$$ 


uj [a] If the point A (5 5 2) lies on the circle whose centre is M (1 v- I) »find : 
1 The area of the circle in terms ОГЛ | 
? The equation of the straight line passing through the two points А › M 
[b] If the points: A (3,2) » B(4»-3) » CC 1»-2 and D (- 2 » 3) are the vertices 
of a rhombus; find : 


1 The coordinates of the point of intersection of its diagonals. 


? The area of the rhombus ABCD 





M ——— 
—Á—— — 


‚ 1) equals 2] 5 length unit ; 





— = 


|а | [a] If the distance between the point (X » 5) and the point (6 
then find the value of X 


[b] Prove that : The points A(-3 50) › B(354) andC (1 »— 6) are the vertices of 
an isosceles triangle at vertex A » then find the length of the drawn line segment from A 
perpendicular on BC 





EJ [a] Find the equation of the straight line which passes through the two points (3 » 7) › (6 › 13) 
[b] In the opposite figure : 
AB intercepts from the positive part of the X-axis 3 units 
m (Z ABO) = 45° 
Find the equation of AB 








Answer the following questions : 
Choose the correct answer from those given : 


4 If ABCD is a rectangle where : А (- 4 5 — 1) 


, C (4 › 5) » then the length of BD =.......... length unit. 

(a) 10 (b) 6 (c) 5 (d) 4 
2 If (4 »-3) is the midpoint of AB where A (3 5-4) , then B is n. 

(a) (5 »-2) (b) (2 » 5) (c) (5 ,2) 


(d) (3.5 , -3.5) 
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33 If the two straight lines: 3 X-4 y-3 =O апак X+3y-8=0 are perpendicular 


‚ћепк = «e 
(а) - 4 (b) - 3 МР " 
д The straight line whose equation is: 2 X-3y - 6-20 intercepts from y-axis a part 
of length «+--+: uite: 
я | 
(a) - 6 (b) -2 (2 os 


5 The equation of the straight line which passes through the point (2 » – 3) and is parallel 
to X-axis is ааа 
(a) Х= 2 (b) y=-3 
(c) X2 - 2 (d) y 23 
$ In the opposite figure : 
Which of the following represents 


the equation of the straight line L ? 





(a y- X (b) y 22 
(c)y- X22 (d)y- X22 
a ДЕ СЕНЕН 
Н [a] If ABCD is а square where : 
А (2,4) ,В (—3 50) ›С (7-7 $5) > find: 
4 The coordinates of D 
2 The area of the square ABCD 
[b] In the opposite figure : 
The straight line AB is parallel to y-axis 
» the straight line BC has equation y =- X + 3 
› the point B (2 » 1) 
Find : 1 The length of BC 
12 The area of the figure OABC 
m (Z OCB) 





Scanned with CamScanner 


а 


на. »and C C 4,2) are not collinear. 


UNIT 





Е [a] Prove that : The points A(- 2*5) * т | N 
| sn find the value о 
[b] IFA (X 63) 6B (3 2) and C (5 + D and АВ = BC › Шеп finc 


Я [a] In the opposite figure : 


А tnangle ABC is drawn in the orthogonal 


Cartesian coordinates plane м 
| | | =? М Бы. 
Prove that : А АВС is a right-angled triangle 


«then find its area 


[b] ABC is a triangle in which: А (152) › В (5 ›- 2) and С (3 »4) 
Find the equation of the straight line passing through the vertex А and perpendicular to BC 


——— — à —— m ———=——=— =: —- 


6) » В(-1›3) » C(55»1) and (6 +4) 


[a] ABCD is a quadrilateral in which: A (0 › 
Prove by using the slope the figure ABCD is a rectangle. 
[b] If the axis of symmetry of CD is passing through the point А (6 » m) where C (3 ; 1) 


and D (— 3 , 7) «then find the value of m 


132 
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A Research 
Project 


| Project aims : 





* Finding the distance between two points in the coordinates plane. 
* Finding the coordinates of the midpoint of a line segment. 
«Calculate the perimeter and area of a triangle. 

* Finding the slope of a straight line. 

* Finding the equation of a straight line. 


: * Association of geometry with history. 


| Do a research project on the following topic : 





_ “Analytic geometry is a branch of mathematics that uses a coordinates 
system to study geometry". 


. Discuss the following points using available resources : 


| * Write a short note on the scientist, René Descartes who discovered 
the Cartesian coordinates and about his achievements in the field of 
mathematics. 


| * Draw the two axes of coordinates on a sheet of eraph paper. 
|. " Оп the coordinates plane locate three points that represent the vertices 
of an isosceles triangle. Then find : 
|. The perimeter of this triangle. 
2. The area of this triangle. 
3. The slope of each side of this triangle. 


^. The equation of the straight line that contains each side of this triangle. 


в = 
an MERE ane - 
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| TIMSS Problem, 
еее genla Ш a 





Choose the correct answer from those given : 

1 The number of diagonals of the hexagon is .-........ (Qena 20) 
(a) 6 (b) 3 (c) 12 (d) 9 

2 The two angles of base of an isosceles trian gle are ......... - (Alexandria 16 — North Sinai 17) 
(a) congruent. (b) supplementary. 
(c) vertically opposite angles. (d) corresponding. 


3 The measure of an exterior angle of an equilateral triangle is ......... 


(Alex. 17 — Beni Suef 18 — Kafr El-Sheikh 19 — Cairo 20) 


(a) 60° (b) 150° (c) 120° (d) 30? 
4 The number of axes of symmetry of the isosceles triangle equals .......... (Matrouh 17 — Alex. 18) 
(a) 0 (b) | (c) 2 (d) 3 


5 [n the opposite figure : 
If m (Z ABC) = 90° , m (Z A) = 60° 
and BD is a median in A ABC ;then m (^ DBC) a... 
(a) AP (b) 30° 





ud (d) 45° 
6 The triangle whose side lengths are 5 ст, , 5 em 
99 €m. э... is an isosceles triangle. (£/-Menia 17) 
(a) 9 cm. (b) 10 cm. (c) 11 em ый 
| (d) 12 cm. 


7. The triangle whose side lengths are 5 cm 
| ‘> 12 cm, and 13 я 
i сї.» Its area ССС ст. 


(а) 30 (Ь) 32.5 bim Miren?) 
34 (4) 144 


134 
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Accumulative basic skills— 





aE ooo MEM 
8 In any triangle; the sum of the lengths of any two sides is зе the length of the 
third side. (tEl-Favoum 18 — El-Menia 19) 
(a) greater than (b) smaller than (c) equal to (d) half 


9 The point of concurrence of the medians of the triangle divides the median in the ratio 


Of ---------- from the base. (El-Fayoum 18) 
(a) 1:3 (b) 2:1 (c) 3:1 (d) 1:2 
10 The sum of the measures of the accumulative angles at a point 
equals ....-.-.-- j (Assiut 18 — El-Fayoum 19) 
(a) 90 (b) 180 (c) 270 (d) 360 
11 If ABCD is a square ; then m (Z CAB) = (Alex. 17 — El-Beheira 18) 
(a) 90° (b) 45° (c) 60° (d) 30° 
12 If the lengths of the diagonals of the rhombus are 6 cm. » 10 ст. 
‚ then its area equals -..-..-... cm? (Kafr El-Sheikh 17) 
(a) 30 (b) 60 (с) 15 (4) 10 
13 The image of the point (— 4 › 5) by the translation (2 ›- 3) is ·-------. (Kafr El-Sheikh 17) 
(а) (- 2 »— 2) (b) (2 »— 2) (c) (2 » 2) (9) (- 2 ›2) 
14 The image of the point (— 2 » 5) by reflection in X-axis 15 =- (Ismailia 16) 
(а) (- 2 »— 5) (b) (2 ›5) (с) (2 ›- 5) (d) (5 ›- 2) 
15 The quadrilateral which its diagonals are equal in length and perpendicular 
is the .......... (Beni Suef 20) 
(a) square. (b) rhombus. (c) rectangle. (d) parallelogram. 
18 The volume of the cuboid whose dimensions are 
12 „үз ET centimetres equals -+ cm? (South Sinai 16) 
(a) 24[6 (b) 346 (с) 342 (d) 6 
17 If 3 57 » Lare lengths of sides of a triangle » then L may be equal ......---- (Souhag 20) 
(a) 3 (b) 4 (c) 7 (d) 10 
18 A ABC in which m (4 B) 23 m (4 A) = 90° » then m (Д C) = vr (Aswan 16) 
(a) 30? (b) 45* (c) 60* (d) 90° 
18 ABC is a triangle » if m (4 B) > m (4 C) » then -e (Suez 16) 
(а) AC— AB «0 (b)AC-ABsO (с) BCsAB (d) AC - AB »0 
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20 The circumference of the circle with diameter length 14 em. iS eee cm. (where T= =) 
( El-Fayoum 17) 


(a) 7 (b) 22 (c) 44 (d) 14 
?£11If m(Z X)2m(Z Y) Z X »Z Y are complementary 
s then m (£ X) = «е, (North Sinai 17) 
(a) 90° (b) 60° (c) 45° (d) 30° 
22 If XY is the axis of symmetry of AB › then ХА -.......-- ХВ (Suez 20) 
(а) > (b) < (с) = (d) L 
ABCD is а parallelogram in which т (Z A) + m (4 С) = 200° 
s then m (Z. B) = +... ( El-Ismailia 17 — Suez 19) 
(а) 50° (b) 80° (с) 100° (4) 160° 
If ABCD is a parallelogram › then AB + CD s .......... (Suez 18) 
(a) 2 AC (b) 2 BC (c) 2 BD (d) 2 CD 
25 If ИТ, » LLL › LLL, >then.......... ( EI-Beheira 17) 
(a) L,//L, (b) L, // L, (c) L4 // L, (d) L4 L L} 
The number of triangles in the opposite figure = .......... triangles. (New Valley 16) 
(a) 5 (b) 6 
(c) 7 (d) 8 


27 [n the opposite figure : 


(Luxor 17) 


The number of trapeziums = .......... 
(a) 2 (b) 3 
(c) 4 (d) 5 


28 In the opposite figure : 


AB is a diameter of a circle 5 then the surface 


area of the shaded shape = .......... cm? 
(a) 4 n (b) 16 7t 
(c) 2 7 (d) 9 7X 
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29 [n the opposite figure : 
ABC is a right-angled triangle at В what is the 
area of the semicircle drawn on the hypotenuse 
АСИ the areas of the two semicircles drawn 
on AB and BC are 36 and 64 square units 


respectively ? 


Accumulative basic skills 





(a) 80 square units — (b) 96 square units (с) 100 square units (4) 120 square units 


30 In the opposite figure : 
The number of the coloured ri ght-angled triangle 
needed to cover the rectangle surface completely 


(a) 4 (b) 6 (c) 8 


31 In the opposite figure : 
If AE: ЕО = 1:2 , then the ratio 
between the area of A BED and the 
rectangle ABCD is ........ 
01:2 (D) 1:3 ()2:3 


32 In the opposite figure : 


The perimeter of the figure =. cm. 
(a) 17 (b) 22 
(c) 29 (d) 34 


33 In the opposite figure : 
Two circles M and N inside a rectangle: the 
radius length of each one is 6 cm. › then the area 


of the rectangle = -..------. cm? 
(a) 288 (b) 252 (c) 216 


34 The opposite figure represents quarter a circle 


with radius 2 cm. long » then its perimeter = ---------- 
(a) 2 7t (b) 5 7 


(c) 7t - 4 


(d) 4 Л +4 


Зет. 








m a. 
= 





cm. (Giza 19) 





2cm. 


(NAF YN af gala! T/(ol с) „шш, жаб] 137 
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35 In the opposite figure : 
If the base of the parallelogram is divided by the ratio 
|: 3 5 then the ratio between the area of the coloured 
triangle and the area of the parallelogram is сз 


(а) 1:3 (6) 1:6 (с) 1:8 


38 In the opposite figure : 
The perimeter of the figure = ......... ст. 
(а) 44 (b) 34 
(c) 24 (d) 14 


37 In the opposite figure : 
If A ABC ~ A DEF 
> DE = 3 ст. 
> then EF = .......... cm. 


(а) 3 (b) 9 (c) 4 


38 In the opposite figure : 
If the side length of the square = 10 cm. 
s then the area of the circle = .......... cm? 


(a) 100 7t (b) 25 7t 
(c) 50 7t (d) 40 7t 





( Luxor 16) 


Эз [п the opposite figure : 


If ACEF . B € EF »m(Z C) = 90° 
s then Х+у= .......... 9 y X 


(a) 90 (b) 180 F B АЕ 
(с) 270 (4) 360 
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t Algebra and Statistics 


\ Ouz (1 оп lesson 1 - unit 1 


Choose the correct answer from those given : 
If (2 ,33€02 55} х Ix ‚61 „Шеп X = 


















(a) 6 (b) 5 (c) 3 (d) 2 
(2) If n (X2) = 9 ` n (X x Y) =6 > then n (У?) = — 
(a) 3 (b) 2 (c) 9 (d) 4 
(8] If (X-1513) = (8» y - s then [x «y = -e 
(a) 25 (b) 7 (c) 5 (4) 5 
Biialfxxv2s[Q525Q555(05»7] » then find: 
(1) Y (8) n (Y 2) [ЗП Ухх 


[b] ИХ = 115256] 9 Yz125455 :61 and Z - 14] »then find : 
A} (Xl(1Y)xZ (2) (Y-Z)xX 


| AN Quiz 2 Till lesson 2 - unit 1 


Choose the correct answer from those given : 
(1) The opposite figure represents a function 
from X to Y » its range = ·---····-. 


(a) 10 5152] (b) {152,53} 
(с) {0 15253] 
(d) (05) $1525 2:3] 
(2) If (b +3 » 5) lies on y-axis » then b = ......--.. 























(a) zero (b) 3 (c) – 3 (d) 5 
(3]If X21152] »thenn(K x 2) = eee 
(a) 2 (b) 2 (c) 0 (d) (150) › (2 50)} 


2] [a] If X = 1 2-1,0 ›1› 2} and R is arelation on X » where "a R b" means 
на is the additive inverse of b" for eacha EX »b CX 


(1) Write R and represent it by an arrow diagram. 
[а Is R a function ? Why ? 
[b]If X214 56.8; k] › Y={554 5352} andR isa relation from X to Y 
; where "a В b" means "b = E " for eacha C X b CY 
[1] Find the value of k that makes R a function from X to Y 
(2) Represent the function by a Cartesian diagram. 





= tree  —— E 





э MÀM——MÀ— M —M——ÀÓ5aá[! 
| Quiz E) Till lesson 3 — unit 1 | 


(© Choose the correct answer from those given : 
(1) If (4 » a) Ethe set of the function f where f (Q0 2 X+ 1 ›Шепа= .......... 








(a) 3 (b) 4 (c) 5 (d) 6 
(2)IfX x Y={(2 53) 5(2 +4) ,(2 »5)} › then п (X) = 

(a) {2} (b) 4 (c) 1 (d) {4} 
(3 The function f : f (Q = X Е (Х ri 7) is a polynomial function of the .......-.. 

degree. 

(a) first (b) second (c) third (d) zero 


В [a] If the function f : Z — Z where f : X ——-2 x- 1 
1) Епа: (1) » fOD) › fO 
(2]If f (X) = 9 » then find the value of X 
[b] If the set of the function f = 1(0 $4) , (1,3) 92 92) (3: 1} 
(1) Write each of the domain and the range of the function f 
(2) Write the rule of the function f 












Till lesson 4 - unit 1 


Choose the correct answer from those given : 





(1) The linear function which is defined by the rule y = 1 — 2 X is represented 
graphically by a straight line intersects X-axis at the point .......... 


(a) (1 0) (b) (0 » 1) о (+ ›0) (d) (0, 2) 
(2) If f (0) = 5 then f (5) + f C5) = ee 

(а) 0 (b) — 10 (c) 10 (d) f (10) 
[(3]If f OQ Z2 X^«b › f(3)= zero s then b = ------..-. 

(a) 0 (b) -6 (c) 6 


[a] The opposite arrow diagram 
shows the relation R on X 
» where X 2 115253541 
Write К » then show if R is a function or not. Give reasons. 
[b] Graph the function f : f (© 3-2 X - X^ іп К taking X € [- 4 »2] › then find : 


[1] The maximum value or the minimum value of the function. 





(2) The equation of the axis of symmetry. 











Algebra and Statistics 
























ү" | 
п Choose the correct answer from those given : 


(1]If a3 X » b and 9 X are proportional quantities » then " Lee 


(a) 9 (b) 3 (c) 6 (d) 4 
2) If f (X) =5 thenf C2 X) =e 
(a) — 10 (b) 10 (jas (d) 5 


8 #4хХ?-12 Xy «9 y^ =0 ‚ ХЄК›,уЄК p then = weve 


(а) = (b -$ © 3 (d) -4 


В i X={1.2.3} » Y= {9,1 3633} and В is arelation from X to Y where "aR b" | 


means "a = i b" for each a € X and b € Y » write К and represent it by an arrow 


diagram. Is R a function from X to Y ? and if "ЗК X" » then find : dx 








а _ с 
[b] If MI 


boa » then prove that : a » b » c and d are proportional. 


: Till lesson 2 – unit 2 
g | 
е Choose the correct answer from those given : 













a c 2 àt2Cc. n. 
UV 3 эше с 
4 2 3 1 


[2] If (a »— а) is an element of R of the function f where f (X)=2 Х-3 thenaz----- 


(a) 1 (b) 2 (c) 3 (d) – 3 
еее 


(а) – 5 (b) 9 (c) 5 (d) 3 


~ а c е 7a+5c-e с 
Ваг = == » prove that : === 


[b] Represent graphically the function f : f (X) =(Х- 2 taking ХЄ[-1› 5| 
» from the graph deduce : 
The maximum or minimum value of the function. 


[2] The equation of the axis of symmetry. 











| 





Quizzes 7 







Till lesson 3 – unit 2 
Choose the correct answer from those given : 
[ЛЕХ »4 56 › 2 are four proportional quantities » then X = = 
д Э. 
'2|The proportional mean between (X — 3) » (X + 3) is + 


(aJ x + 3 (b) x^—-9 (c) € x ?- 9 (d)+(X*-9) 





a b c 
(3JIf —-2—--—--2»thenaz — 
(a) 5 x 2? (b) 40 (c) - 1 (d) 2 x 5? 
E - | | | CATER 
[a] If a »b с »d are in continued proportion » prove that : — ——; = р— 
b^-c e 
= 5.2 25^ 77^, find the value of : X 


3 | 3X 


| À Quiz (8) Till lesson 4-unit2 / < 


Choose the correct answer from those given : 






1 Пух — » then y varies ==- 
X 


(а) directly as X (b) directly as X х 
(c) directly as x? (d) inversely as X р 


ait 5-5 then dae Зра 





(a) 4 (b) 3 (c) 5 (d)7 
‘з Тһе function f : f(X)2 X(2 X- 1)? + 3 is a polynomial of the -........- degree. 
(a) first (b) second (c) third (d) fourth 


a +b? в . 
В [a] If E - = ——,— » then prove that : b is the middle proportion between a and с 
с 
[b] If the value of speed v of water to pass through a hose nozzle inversely changes 
with the square of the hose nozzle radius length г and v = 5 cm /sec. 


when г = 3 cm. »find v whenr = 3 icm. 


= = БЕ P 


(0 А es / урме] Y/ (OW) сз, зы 9 




















Choose the correct answer from those given : 
|1| Choosing a sample from the society's layers in statistics is called 








(а) homogeneous (b) layer (c) intentional (d) cluster 


[2| The relation that represents a direct variation between X and y is 


(а) Ху= 5 (b у= Х-4 () X 2 —- «= 
(3]If (X-5 ›Х - 3) lies in the second quadrant » then X = ·--::---:: 
(a) 3 (b) 5 (c) 7 (d) 9 





В [а] One of the car factories produced 3000 cars of model (A) » 1000 cars of model (B) › 
2000 cars of model (C) and 4000 cars of model (D). If we want to draw a layer 
sample of size 500 cars to represent each layer due to its size. 

» calculate the number of individuals of each layer in the sample. 


[b] If 4 X? - 9 y? = 12 X y › then prove that : X varies directly as y 












Sa P — и 





Till lesson 2 - unit 3 


Choose the correct answer from those given : 
[1)If X = (3) ;then X? =.......... "in 
(а) {3} (b) {9} (с) (G ›9)} (d) {(3 ›3)} 
а У(Х -х y = 36 of a set of values and the number of these values equals 9 
„епс = ---:-:-::. 
(а) 2 















(b) 4 (d) 27 


[3] From the measures of dispersion is the ---.------ 





(a) mean. (b) median. 





(c) mode. (d) standard deviation. 






——— n з a —— — 


a The following is the frequency distribution of the number of damaged units which 
were found in 100 boxes of the produced units : 

| Number of damaged uni | zero | md ЕГЕ КОШ 

Number of boxes 


Find the standard deviation of the damaged units. 
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Revision for the important rules of algebra and statistics | 


=s 


өш си 


z Re member % 
ТШШЩ 


is the set of all ordered pairs whose first | is the set of all ordered pairs whose first 
projection of each of them belongs to X projection of each of them belongs to Y 
and the second projection of each of them and the second projection of each of them 
belongs to Y belongs to X 
Le.XxY-210555057)55058) ie. Yx X21(551) (552) (7 3 D 
(2,5), (2 7) › (2 58)] | (7,2),(8,1),(8›,2)} 


Ү 
8 $ T 

pane Lp 
7 Ч ч 


| 04505) j [EPE 
ERN | 


First projection 


(18) (258) 


Second projection 


Second projection 


| First projection 
The graphical diagram 
(The Cartesian diagram) 


The graphical diagram 


|| The arrow diagram (The Cartesian diagram) 





is the set of all ordered pairs whose first projections and second projections belong to X 
ie. XxX2105D5(052) 25052521 


Second projection 


First projection 
The graphical diagram 
(The Cartesian diagram) 








(DXxYzYxX » where X z Y 


(2) n (X x Y) =n (Y x X) = п (X) x n (Y) where n is the number of elements 
(3)n (X x ) = n X2) = [n OO] (4)XxQ@=OxX=@ А 
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Remember \ The relation and its representing 

[инн 

. The relation from the set X to the set У 1s a connecting joining some or all the elements 
of X with some or all the elements of Y 

e If R is a relation from the set X to the set Y »then : 

an R is a set of ordered pairs where the first projection of each belongs to X and the 

second projection belongs to Y 

e RCXxY 

© The relation can be represented by ап arrow diagram or by a Cartesian diagram (graphically) 

e If R is a relation from X to X »then К is a relation on X and R C X x X 


IfX 2115253] » Ү= {1,2,3 ›6} and В is a relation from X to Y where "aR b" means | 
"ais a factor of b" for each a C X » b EY › then write В and represent it by an arrow diagram 
and a Cartesian diagram. 


[Solution 












The arrow diagram The Cartesian diagram 


„иш ИЦ 


The function 
О Lon 
e А relation from X to Y is said to be a function if : 


@ Each element of the set X appears only once as a first projection in one of the ordered 
pairs of the relation. 


@ Each element of the set X has one and only one arrow going out of it to one element of 
Y ш the arrow diagram which represents the relation. 


@ Each vertical line has one and only one point lying on it of the points which represent 
the relation » in the Cartesian diagram which represents the relation. 


e If f is a function from the set X to the set Y is written as ў: X —— Y »then: 
| @ X is called the domain of the function f © Y is called the codomain of the function f 


& The set of images of the elements of the set X by the function f is called the range of 
the function f which is a subset of the codomain Y 
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Algebra and Statistics 





For example : 


IfX={15253},Y={1 54,9} , then the following diagrams show some of the relations from 
X to Y and we note which of the following relations represent a function from X to Y and which 
does not represent : 





X Y x Y 
1 1 jx 
"nuc к BENE 

Note : Going out only Note : Going out two arrows Note : There are not arrows 
one arrow from from the element 1 in X going out from the 
each element of the element 2 in X 
elements of X 

Then : The relation is a Then : The relation is not a Then : The relation is not a 
function from X to Y function from X to Y function from X to Y 


e The domain = {1 52,3} 
e The range = {1 ›9} 





Note : Each vertical line has Note : There are two points Note : There is not a point 
only one point lying on it lying on the vertical line lying on the vertical line 

Then : The relation is a at the element 1 in X at the element 3 in X 
function from X to Y Then : The relation is not a Then : The relation is not a 

e The domain = {1 52 53} function from X to Y function from X to Y 


e The range = (154 ›9} 


AO XO 





3 3 

Note : Going out only one Note : Going out two arrows Note : There are not arrows 
arrow from each element from the element going out from the 
of the elements of X linX element 3 in X 

Then : The relation is a Then : The relation is not a Then : The relation is not a 
function on X function on X function on X 


e The domain = {1 52 33} 
e The range = {1 »2] 


E 
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Remember \ The polynomial functions 

и | | nl 
The polynomial function is a function whose rule is a term or an algebraic expression in 
condition that the following should be identified : 








o Each of the domain and the codomain of the function is the set of real numbers. 
e The power (The index) of the variable X in any of its terms is a natural number with 
noticing that : the degree of the function is the highest power of the variable X 
For example : 
e The function f : f (X) 23 is a polynomial function of zero degree. 
e The function ў: f (X) = 2 X + 1 is a polynomial function of the first degree. 
e The function f : f (=X 3 _5 2+1 іѕа polynomial function of the third degree. 
While : 


The function f : f (X) = — + X^ is not a polynomial function because : 1 = Хх? 
X 


i.e. The index of the symbol X is not a natural number. 


siii, 





Remember \ The graphical representation of the polynomial function 
ТР и 


IB The constant function 


The function f : IR ——* R where f (X) =b » b ER is represented by a straight line parallel 
to X-axis and intersects y-axis at the point (0 » b) 


The straight line is above The straight line is coincident ^ The straight line is below 
X-axis and passes through with X-axis and passes X-axis and passes through 
the point (0 » 2) through the point (0 » 0) the point (0 » — 3) 

(is of zero degree) (has not degree) (1s of zero degree) 




















Algebra and Statistics 


Ра The linear function f | == _ 


The function f : IR —= R where f (X) 2a X * b »a ER- {0} ,b ER is called a linear 
function (function of the first degree) and is represented by a straight line intersecting y-axis 
at (0 » b) and X-axis at (zb з 0) 


Г: 00=2х-3 f:feo-5-2x 
у, 











The straight line L, intersects : y The straight line L, intersects : 4 


e X-axis at (14 э 0) e y-axis at (0 » — 3) e X-axis at (15 э 0) e y-axis at (0 » 3) 


© The quadratic function 
The function f : IR — = В where f (X) 2a X^ +6 X c ‚а sb and c ER »azOiscalleda 
quadratic function and it is a polynomial function of the second degree and it is represented by | 


"б zu 





















| 
a curve whose vertex is "Us 


















[клап 
оо 








| e The vertex of the curve = (= , d) 


e The minimum value of the function = — 


i e The vertex of the curve = (1 » 1) 
4 ө Тһе maximum value of the function = 1 


e The equation of line of symmetry : Х=1 
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Remember \ The ratio and its properties ! 
IUe 


| , , a ! 
e The ratio between the two real numbers а and b is written as а: b or > and ais called the 


antecedent of the ratio » b is called the consequent and a ; b are called the two terms of the ratio. 








e The value of the ratio does not change if each of its terms is multiplied or divided by the 
same non-zero real number. 


e The value of the ratio changes if we add or subtract (to or from) each of its two terms the 
same non-zero real number. 


e If the ratio between two numbers is a: b »then: | The first number = am 


з * The second number = bm | » т # 0 


Two numbers › their sum is 28 and the ratio between them 1$ 3 : 4 what are the two numbers ? 
Let the two numbers be 3 m s4m .,3m+4m=28 ~ |, 7m=28 mz 25 = 4 
i.e. 12 and 16 








., The two numbers are: 3 x 4 and 4 x4 


өн BELTS 


7 Remember \ Тһе proportion S ! —— 


{Шш 





e The proportion is the equality of two ratios or more. 


e If Y - Fi » then a » b »c and d are proportional quantities. 


e Ifa sb „с and dare proportional quantities » then Е — 9 





Remember \ The properties of the proportion 


о 





r 4-407 An 4] = 054^ 7113 T, 4 e M +l Р нана hts (P la 
" ALL ee 0 Lor Ll Є J1 XJ" ы LL { JL 1 92 L ы ile ] ЦЕ d al a h " 


Find the fourth proportional of the quantities : 3 » 4 and 27 


Let the fourth proportional be X  -. The quantities : 3 » 4 » 27 and X are proportional 
3 _ 27] 


сата n 3xX=4x27 :. Х=4 aot = 36 7. The fourth proportional = 36 





(PP) pat / гше] Y/ (OW) obilo salad za @ 
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АХ 
If axd=bxc Penes 
= b d 


Also » each of the following proportions is correct : E = + з Е = £ 3 


CHD 


pm =4 » then find the ratio X : y 
2X-y 3 


Г Solution | 





7 3 (Х+3у)=4(2Х-у) 7.3 Х+9у= 8 Х-4у 






а с 
m d 


The antecedent of the first ratio The consequent of the first ratio 


''' The antecedent of the second ratio The consequent of the second ratio 


| For example : If = 3 : c 


473 а 4 





Property 4) 


а 


С 
tsa > then a = cm »b=dm where m is a constant z 0 


Ifa: b=3:5 з then find the ratio 20a—7b:15a+b 





г. а= 3 т 6 = 5 m where m #0 


Substituting by a and b in terms of т: 
.20a-7b 60m-35m 25m _ 1 


``’ 15a+b 45m+5m 50m 2 
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If a » b »c and d are proportional quantities and we assume that : 


»thena- bm »c- dm 
XL SS 8 -3 ==) 
For example : f- == ^ thena= 4 b»c-4d 


e Generally : If a »b sc sd se of >... аге proportional quantities and we assume that : 


| Bp^g^r^-^mthena-bm; с= ат» ezím... 


CUE Ifa » b » c and d are proportional quantities › prove that : 
Q^: _ 2b+3d а+с _ а’ +с2 
7a-5c 76-54 b+d ab+cd 


Le- =- =m ^ azbm » c=dm 


Qus.-2bms3du-mQb*34)-2b*3d- 
ОТ 7bm-5dm m(7b-5d) 7b—5d 











R.H.S 


Em D UA E EA rcli eme i (1) 
b+d b+d (b + d) 

: a? + с2 А (bm)? + (dm)? " b? m? + d m? x m? (b? + d?) Es (2) 

ab+cd bmxb+dmxd  b?m+d?m m (b2 + d2) 


2 2 
From (1) and (2) » we deduce that: 2+6 = 28 * € 


+d ab+cd al 








а с е 
It = а = T =... and m 2M, m, >... are non-zero real numbers › 


т,а+т, с+т,е+... 


еп = one of the given ratios. 


m,b+m,d+m,f+... 


| ‚ а+3ь _36+5с _ 5с+а . 
С ИЭ x7: 00x » prove that : 


| 





| Multiplying the two terms of 219 ratio by (—1) and adding the antecedents and consequents 


| а+36-36-5с+5с+а 2a a 
| | “Х+5у-5у-72+72+х 2X X 


of the three ratios: . = one of the given ratios. (1) 


| Multiplying the two terms of 3" ratio by (-1) and adding the antecedents and consequents 


a+3b+3b+5c-Sc-a 6b 3b 


of the three ratios: .. узуу [шак 10у Sy = one of the given ratios (2) 


| 
| From (1) and (2) › we deduce that : x E = 
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Remember \ The continued proportion ! 
|н” x 





e The quantities a » b and c are said to be in continued proportion if = = Р 
а 15 called the first proportion › с is called the third proportion and 
| b is called the middle proportion (proportional mean) 
| 
| ose b? = ас s b= +4 ac 
| b C 
| і.е. 
The middle proportion between two quantities = + 4 the product of the two quantities 
| Notice that : 


The two quantities a and c should be either positive together or negative together. 


c = dm 

b 
=== „Шеп b = dm? 
а = дт? 











| Ifa ›Ь »c апа d аге in continued proportion » then prove that : 


f Solution | 


" asb sc dare in continued proportion 


2a+3c a-c 
2b+3d b-d 








* c= dm , b = dm? ‚а = dm? 


| | 2а+3с _ 2 д +3ат dmQm' *3) — а) 
"2b«3d 2dm^«3d d(2m’*+3) | 


a-c dm?-dm  dm(m^- 1) 

= Fo? om 2 
b-d dm*-d d(m’-1) 99 
2а+3с a-c 
2b+3d b-d 





? 


From (1) and (2) › we deduce that : 
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| Direct variation | 


—————— 


_ ® Гу varies directly as X 


Cree 


and is written as у œ X » then: 


Фу=тх (1.5 =ю) 


where m is а constant # 0 
y X 


2 


| e» The relation between X and y is 


represented graphically by a straight 
line passing through the origin point. 
e To prove that y oc X » 
we prove that: у = т Х 
where m is a constant z 0 


For example : 


|Ifyz5Xstheny«x 


y 


Example on direct variation | 


Qiraxo as 5whenb-2 


> find : a when b = 3 


Oita’ +422 -4аь » prove that : aoc b 


| Solution | 
LL ME 
"iT 
Й а, = 7.5 


~a -—-4ab+4b=0 
-a-2b=0 


Remember \ The direct variation and inverse variation ——— 


e If y varies inversely as X 
and is written as y oc x » then : 
m |. 
Oy Ei (ie. Ху = т) 


where т is a constant z 0 
y X 


| 1 — —2 
3-7 





С) The relation between X and у is not 


a linear relation. 


e To prove that y ox x , 
we prove that: Ху = т 

where m is a constant z 0 
For example : 


у= ‚ ћеп Ху =7 »and then y œ — 


Example on inverse variation 
If X and y are two real variables where : 
X?y?^ +25 = 10 Xy 
‚ prove that : 
X varies inversely as y 


V X?y?-10 Xy 42520 
у. (Xy-5fz0 
ow Ху= 5 


„. Ху-5 = 0 
= Хо 
у 
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Remember X The resources of collecting data | 


| Primary resources (field resources) | | Secondary resources (historical resources) 


e These are the resources from which we 


get data directly. 


Examples : 


* Questionnaires and survey. 


* The personal interview. 














e Elections 


Usages e Census 


e Accuracy 


Advantages | e Inclusiveness 


e Representing all the society 


| 
| * Observing and measuring. 
| 
| 


It is based on collecting the data 
— , related to the phenomenon under 
| study from all individuals of the 


statistical society. 


e Setting up a data base of all 
employees in an organization 


e These are the resources from which we 
get data that previously collected. 


Examples : 


* Central agency for public mobilization 
and statistics. 


* Mass-media. * Internet. 


| — The methods of collecting data | 


Method of mass population Method of sample 


It is based on collecting the data 
related to the phenomenon under 
study from a representative sample 
of the society (Choosing a sample 
represented to the whole society) 


e A sample of a patient's blood to 
make some clinical check up. 

e A sample of some products of a 
factory of find out if it matches 
the standard specifications. 


e Saving time » effort and money. 

e It is the only method for collecting 
data about large unlimited societies. 

e It is the only method for collecting 
data about some limited societies 


individuals in which mass population method 
leads to a great loss in it. 
| e The results sometimes are not 
| Disadvantages» ° Sometimes it needs long time » accurate specially if the sample 


22 


| great effort and a great cost. doesn't represent the statistica] 
| society authentically. 
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Remember ` 


The concept of the sample and the methods of collecting it 


о 


The sample : 
It is a small part from a large society that looks like the society and represents it well. 


| The methods of collecting the sample and its types 


Biased selection Randomly selection | 


| The type of the sample : 
Not a random sample 







Simple random sample. | | Layer random sample. 
Its usage : Its usage : 
|It is used for the |It is used in the statistical 
homogeneous societies [societies which are 
which are not naturally heterogeneous or made up 
divided into groups or |of qualitative sets that are 
classes. _ |different in characteristics. 


(deliberate sample) 
Its usage : 
It 1$ used to select the 
| | individuals of the sample 
in a way to satisfy the 
objectives of the research. | 





the total indivi ! indivi 
оне sample 


~ the total number of individuals in the society 
|| «approximating the result t 


CED- 


| At a faculty » there are 4 000 university students in the first grade › 3 000 in the second grade 


The type of the sample: | | The type of the sample: | 





» 2 000 in the third grade and 1 000 in the fourth grade. If we want to draw a layer sample of 


500 students » where each layer is represented in this sample according to its size. 


» calculate the number of students in each layer in the sample. 


| The total number of students = 4 000 + 3 000 + 2 000 + 1 000 = 10 000 students. 


4 000 
10 000 
000 


The number of the individuals of the first layer in the sample = 





10 000 
2 000 


x 500 = 200 students. 


| The number of the individuals of the second layer in the sample = е,» 500 = 150 students. 


The number of the individuals of the third layer in the sample = ——— x 500 = 100 students. 


10 000 
1 000 
10 000 





The number of the individuals of the fourth layer in the sample = 


х 500 = 50 students. 
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{Шии 7 
The dispersion : 


| It is a measure that expresses how much the sets are homogeneous. 


IB The range (the simplest measure of dispersion) | 






| at | 
Аё | tas | ОИ a ~ L3 EVE Га МА! Ea ЖГ a 
+ | h a LB | і = a || uk V ў Ж. А! | || [i || L wh 1 й ГИ | lw | 








value — the smallest value 





For example : 
The values of set X are : 55 › 53 › 57 › 56 and 54 ; then the range = 57 – 53 = 4 
The values of set Y are : 67 › 73 » 41 › 60 and 34 › then the range = 73 — 34 = 39 


So the set Y is more divergent than the set X 





| m 
It is the most important » common and accurate measure of dispersion. We can calculate it | 
by calculating the positive square root of the average of squares of deviations of the values 
from their mean. 







The standard deviation of Е Тһе standard deviation of | 





a set of values a frequency distribution 
| Where : 
| X denotes a value of the values › X represents the value or the centre of the set » 
| X denotes the mean of the values »  k represents the frequence of the value or the set › | 
| | n denotes the number of the values : У, К is the sum of frequences 


à (X x k) 
УК 


and X (the mean) = 


У, denotes the summation operation. 








= —— ——— MÀ — 
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| Example on the standard deviation of a set of values 





— = mem = = 


Calculate the standard deviation of the values : 55 , 53 , 57 556 and 54 


| Е x |е. ч 
a We find the mean of the values ( X ) = 2% 55 – 55 = 0 
П 


53 – 55 = – ? 
Э ее... 5755-2 
5 56—55 = 1 


Ө We form the opposite table. 54-55 =-1 





ЄЎ We calculate standard deviation by substituting in the law : 


| me 
The standard deviation (о) = L(X-Xy. | 10 =1[2 = 14 
n 


Example on the standard deviation of a simple frequency distributionmial function 






















Find the standard deviation of the wages. 


Q5 We find the mean of the wages (x) 
by using the opposite table : 
Y, (X x k) 
УК 
_ 660 
20 
e We form the opposite table : 







“, The mean ( X) = 


= 33 pounds. 


25 – 33 = – 8 
30 – 33 = ~ 3 
35 – 33 = 2 
40 – 33 =7 
45 – 33 = 12 





©) We calculate the standard deviation from the law : 


| po. 
The standard deviation (с) = Le == = =a = 61 = 7.8 pounds. 


(£ i£) ps / әйе] Y/ (OW) cual, walxdl 221,5 eo 








—_— ee ь À—Á— — = 









х 












Find the кр НОВ of this distribution. 


Remember that 





@ We find the mean ( X ) The centre of the set = lower limit + upper limit 


2 
by using the ОУ ЕН table : 





У (Хх) _ 6580 


УК 100 
e We form the following € table : 


„. The mean ( X) = 


= 65.8 pounds. 





6656.4 
3494.96 
60 — 65.8 = — 5.8 672.8 


70 —65.8242 493.92 
80 — 65.8 = 142 4032.8 
90 — 65.8 = 242 4685.12 


e We calculate the standard deviation by using the law : 


| pev, 
The standard deviation (С) = ве = | 20036 ~ 14 15 pounds. 
100 


Notice that 


e The values which are more homogeneous have less dispersion and their standard 
deviation is small. 


e If the standard deviation equals zero that means the all values are equal › it is the 
perfect homogeneous case (the vanished dispersion) 











Final Examinations 2020 


on Algebra and Statistics 
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on Algebra and Statistics | 





ul Choose the correct answer from those given : 
| The point (- 3 » 4) lies in the з quadrant. 
| (a) first (b) second (c) third (d) fourth 

















The positive square root of mean of the squares of deviations of values from its 


arithmetic mean is called ..........-.... 











(a) the range. (b) the arithmetic mean. 

(c? the standard deviation. (d) the mode. 
(3]If 3a24b »thena: b = e 

(а) 3:4 (b) 4:3 (с) 3:7 (d) 4:7 
(а) п (Х) 22 » п(Ү?)=9›шепп(ХхҮ)= eree 

(а) 6 (b) 18 (c) 11 (d) 7 
The range of the set of the values: 7 › 3 56 99 and 5 is «+ 

(a) 3 (b) 4 (c) 6 (d) 12 
(6) If y x X and y = 2 when X = 8 › then y = 3 when X = + 

(a) 16 (b) 12 (c) 24 (d) 6 


a [a] If X xY 2 10 2) 255) 4 Q ,7)} 


» find : (1) Y @)Y xX 





[b] If a » b »c and d are proportional » prove that : — ==— 





Jg [a] If X2 12,35, 5] » Y- 14565810] and В is a relation from X to Y where 


"aR b" means "2 a = b" forala EX b EY 


Р +) 





1 | Write В and represent it by an arrow diagram. 
Show that R is a function. 


[b] Find the number that if we add it to each term of the ratio 7 : 11 it becomes 2 : 3 
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У [aj if X = {1 53 5} and В is a function on X » where R = {(a 53) › (6 91) (1 ‚5)} 
find : 


The range of the function. The value of a+b 
[b] If y oc — and y = 3 when X -2 
» find : 
(1) The relation between X and y The value of y when X = 1.5 


B [a] Represent graphically the function f : f QO 2 (X-3 » XE [0 56] » from the 


graph deduce the vertex of the curve » the minimum value of the function and the 


equation of the axis of symmetry. 


[b] Calculate the arithmetic mean and the standard deviation of the set of values : 
8 ›9 ›7 ›бапа 5 





T » I a ELT ds 


_ Answer the following questions : 
Er EE UO 2n | PEREI | 






du d 


ul Choose the correct answer from those given : 


(1) The point (3 › 4) lies in the -e quadrant. 

(a) first (b) second (c) third (d) fourth 
[B] IA is one of the measures of the dispersion. 

(a) The median (b) The arithmetic mean 

(c) The standard deviation (d) The mode 


(3) The third proportion of the two numbers 3 and 6 is ·---..-........ 

(а) 3 (b) 9 (c)2 (d) 12 
[4] п (Х) =2 » п(Ухх) =6 › Шей п (Y%) =... 

(а) 4 (b) 9 (c) 16 (d) 12 
The range of the set of the values : 7 53 s6 59 and Sis ·-----......... 

(a) 3 (b) 4 (c) 6 (d) 12 








ды d y Algebra and Statistics 
[6] Xy=7 › then y œ ---------:---:- 
ex к= (c) X (d) X47 


Е мих={2,5} 5 У={1,2} >» z={3} 


» find : (1]n (X x Z) 
[2] (УПХ) х7, 





[b] If b is the middle proportional between a and c » prove that : — = Е : 


| B [ах – 1.3.4.5: » У=31,2 3,4,5 „бгапа В isa relation from X to Y 
| 


where "а R b" means "a + b = 7" for alla C X » b CY 





- I —À 


(1] Write R and represent it by an arrow diagram. 
[2 | Show that В is a function. 


7a+9b 
[b] If 5az3b > find the value ої: == 


Ul 116/0924 X- band f (3) = 15 » find the value of : b 


[b]£yo X » yz6 when Х=3 >» find: 
[1 ) The relation between X and y (2) The value of y when X = 5 





[a] Represent graphically the function f : f (X) 24- X ? , XE [-3 »3] » from the 
graph deduce the vertex of the curve » the maximum value of the function and the 


equation of the axis of symmetry. 


[b] The following frequency distribution shows the number of children of some 





families in a new city : 


| Number of children 





Number of families - 


Calculate the mean and the standard deviation of the number of children. 
| 
| 


( 30. 


— 2 РЕ — 


Model for the merge students 





Answer the following questions : 











| ul Complete : 

[1) The point (5 › 3) lies in ·---...--..-... quadrant. 

(2]n (X) = X? + 8 is called a polynomial of -.............. degree. 

[3] The range of the set of the values : 4 » 14 › 25 and 34 is ·--.-.-........ 
(4]If y Z2 X »theny c ..........-.... 

(5]If X212 5456} › then n (X J) see 


(8]If (a ; 3) = (6 » b) «thena-crbz-.-.......... 





a Choose the correct answer from those given : 


(1]I£ X y 27 »then y c eee 

(a) x (b) Х- 7 (c) X (d) X 7 
(8]If 2 »3 » 6 and X are proportional » then X = ee 

(a) 9 (b) 18 (c) 12 (d)3 


[8]If 2a- 5b »then $ = — 





== 2 


| (а) => (bz (c) $ (3 
| [4] A is one of the measures of the dispersion. 
| (a) The arithmetic mean (b) The range 

(c) The mode (d) The median 


[5]If n(X)25 › п(ХхУ) = 10 ›Шепп (У) =-- 


и (3 (c) 2 (d) 1 
(8]I£ X = [1] ; then X? s ee 
(a) 1 (b) (1 >» 1) (c) ia : bl (4) {1} 


@ 





Algebra and Statistics 








| B Put VY) or (x): 
(Ише function f = {(1 »3) › (2 ›4) »(3 »3)} 


» then the domain of the function is {1 52 53} ( ) 
(2) Гу œ X and y = 6 when X = 3 » then y = 2 when X = 4 ( ) 
| ШУ (х -x) = 36 for a set of values whose number equals 9 »theno = 4 ( ) 
| (4] The intersection point of the straight line f (X) = Х + 2 
| with X-axis is the point (— 2 ›0) ( ) 
| If f : X ж Y ; then X is called the domain of this function. ( ) 
The arrow diagram from X to Y . ^ 


| 

| А А 

| is a function. 2 иц 661 ( ) 
| 

| Бр 8 

| 

| 


| |4. Join from column (A) to column (В): 
| GE (1:0 €12 XE x [1541 s then Xo eee 


If the function f where f (X) = X — 4 is represented graphically by 
a straight line passing through the point (a » 2) » then a= e7 












e ——— — 








= Wn Ра А)" —= mei, — om 


The middle proportional of the two numbers 4 and 9 15 0e 


In the opposite figure : 


The equation of the 
line of symmetry 




















———ÉÁ 





| 
| 
| 
| 








(а) the arithmetic mean. (b) the median. 











(c) the range. (d) the mode. 
@2х2хзх-=............... 

(a) 6 X^ (b) 5 X? (c)6 X? (d)5 x? 
г ЕХ 213! > п(У) = 5 sthenn (X x Y) = зз. 

(а) 1 (b) 5 (c) 8 (d) 15 
(4) The simplest form of the expression: 3 Х-4у +5 X4 7yis eccere 

(a) 7 X - 12 y (b) 11 Xy (c) 10 X - 9 y (d)8 Х+3у 
5) The relation which represents an inverse variation between the two variables 

у айй Ее 

(а) Ху=5 Фу=х+3 () = 5 (ду=2Х 
WJI X= 4 s then X = where Х ЄЛ? 

(a) 2 (b) 4 (c) 8 (d) 16 





[a] Graph the curve of the function f : f (X) 2 X? whereX € [-3 .3] 
» from the graph find : 


The maximum or the minimum value of the function. 


The equation of the axis of symmetry. 


[b] Find the standard deviation to the set of the values: 15 » 19,20 521 »25 





[a]£X213.,4] , У={4,5} , 2= (5561 find: 
| (8)(X -Y)xZ 


[b] If X » y »z and l are proportional quantities » prove that : ^^^ = = E 








(6 :f)' vs / gohel Y/ (old) ceu, yalsdl 1.15 85. 
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u [a] Find the number which if added to both of terms of the ratio 3 : 5 » then it becomes 1 : 2 


| [b] In the opposite figure : 
The arrow diagram represents 
| g p 


the relation R on the set X 


[1] Write R [2] Is R a function 7 If it's » find its range. 


[a] If ус X and y = 20 as X = 4 » find : 


(1) The constant of variation between y and X 


(2) The value of X when y = 40 





[b] If f OO22 X*k » f(5)213 » find the value of : k 


бшшш &; 
о> 


Answer the following questions : 





ul Choose the correct answer : 


(1) Double the number OP E 
(a) 2° (b) 2° (с) 4° (d) 2 
(8) If Xy 23 »then y c ee 
(а) X (b 3X (с) X (ix 
[3] If X? +у? = 25 А (Х + yf = 49 , ћеп Ху = — 
(a) 6 (b) 10 (c) 12 (d) 24 
| [4] If f Q0 = 3» then f (3) + f C3) = еее 
| (a) 0 (b) 1 (o) -6 (д) 6 
| (5) J-2 »5[ U{-2 »5}= АЕ 
| (а) [-2 ›5] œ) [-2 › 5[ (с) 1-2 ›5] (d) |- 2 ›5] 
| (8) The range of the set of the values: 5 › 14 »4 523 › 15 is re 
(a) 12 (b) 14 (c) 19 (d) 23 
a [а] IfX={255} » Y={1.2} » Z= {3} › then find: С 
[1] n(X x Z) (2) (ҮПХ) х7 


[b] f 00=4Х+Ь › (2) = 10 > then find the value of : b 


| 

| 34 
| 

| 

1 
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El (aj их={2,3,5} , у= {4,6,8 ,10} апа В isa relation from X to Y where 
"а R b" means "а = 7 for each а EX » b EY » write R and represent it by an arrow 
diagram. Is R a function ? and why ? 


[b] Find the number which if added to the two terms of the ratio 7 : 11 » it will be 2:3 


4 | [a] If 2a = 3 b = 3c › then find the numerical value of : 93* b * c 


4a+6b+6c 
[b] Calculate the standard deviation for the ee values : 55 › 53 , 57 › 56 , 54 


a [а] Пух X and y = беп Зб 3 ,find: 


[1 Тһе relation between X ›у [2] The value of y when X = 4 





[b] Represent graphically the curve of the function f : f(X) = 4 — X? where ХЕ [-3 53] 
and from the graph deduce the vertex of the curve and the equation of the symmetry axis. 
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"a г 





< Answer the following questions : (Calculators are allowed) 


0 Choose the correct answer from those given : 
(1]fn(X)s5 › n(X x Y)=10 sthenn (Y) = -e 








(a) 4 (b) 3 (c)2 (d) 1 
(8]If X= 1 А y 243 +12 >» then (Х + у)? = TER 
{з +12 
(a) 12 (b) 245 (c)242 (Ч) zero 
(3)The arithmetic mean of the set of values : 8 ›9 ›7 »6 and 5 equals зс 
(a) 25 (b) 7 (c) 35 (d) 5 
(4JFor any set Y › then Ø ............... Y 
| (a) € (b) (c) - (9$ 
[5 Тре relation representing the direct variation between the two variables X and y 
| Їй dkéssatesvahvds 
| - - х _4 х _у 
| (a) Ху=5 (b)y=X+3 (с) = 5 == 
| (8)2109 = 299 ................. 
| (a)2 (b) 1 (c) 2% (4)99 


M 


| — 
| 


| [a] If f : В ——- В where f (X) 23 X » mention the ак of , 
| » then find : f (2) > f (43 ) 


7a+9b 
| [b]If 5a-3b › then find the value of : 7—55 








i ,- -— — 





\ Algebra and Statistics 


ga [a] X2 {-1 1,2} › Ү= 12 ,4,6,8} andR isa relation from X to Y 
where "а В b" means "b z2a + 4" forall a EX b E&Y 


› write R and represent it by an arrow diagram. Is В a function ? Why ? 


[b] It X^y? 14 Х?у+49 = 0 » prove that : y œ ~z 





п [a] If (X-2 ›3) = (5 ›у+ 1) »find the value of each of: X ›у 


[b] The following frequency distribution shows the number of children of some 
families in a new оу: 





Calculate ei mean and standard deviation to the number of children. 





3 





C 
c^d +d? 
[b] Represent graphically the function f where f (X) 2 X 2+2 Х+1 taking XC [-4 52] 
and from the drawing deduce : 


[a] If a » b » c and d are in continued proportion » then prove that : a = 


The coordinates of the vertex of the curve. 
The equation of the symmetry axis. 


The minimum or the maximum value of the function. 





El-Kalyoubia Governorate 





mx = 

(а) x? (b) x^ (c) X (d) x" 
[2] № (X+5 ›8) = (1 ›бу+>Х) ›Шепу= sere 

(а) 5 (b) 6 (c) 2 (d) 12 
The solution set of the equation : X 244=0 in Ris се з 

(a) 14} (b) {-2 »2} (с) {- 2} (d) 2 
(a] f Xy 27 then y ree 

(a) i (b) X-7 (c) X (d) X47 
If x?- y? = 16 and X+y=8 sthenX—y sve 

(a) 2 (b) 1 (c) 128 (d) 64 
If > (x — xy = 36 to the set of 9 values › then б = ·----:---:::::: 

(a) 2 (b) 4 (c) 18 (d) 27 





- — 
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B [a] Represent graphically the function f where f (X) =(Х-2) » хЄ[0›4] 
From the graph › deduce : 


(1) The equation of the symmetry axis. 


[2] The maximum (minimum) value of the function. 


[b] If y апі X = 2 4 when y = £ , find the value of y when X 23 l 
5 7 5 


Е [a] f X = 12,3 ‚5} ‚ Ү={4›,6,8,10рапа В is a relation from X to Y > 


where "а В b" means "2 a = b" for eacha E X » b CY 





(1) Write В and represent it by an arrow diagram. 
(2) Is R a function 7 


3 4,3 
[b] If a » b „с and d are proportional » prove that : 3 | 22-38 -atc 
553-343 b*d 








Е мех = {2,4} 5 y={4,0} ‚, 7=44,5,-2} ‚йа: 
(1) (2 - Y) x (X NY) (2) n (X2) 
[b] Iff(y=4X+b > f (33215 , find the value of : b 





g a bb a*2b 4b4c 
а yy 3y-X STE ZDEOYC mati = 


[b] Find the standard deviation for this distribution : 


El-Sharkia Governorate 













Answer the following questions : (Calculators are allowed) 


ul Choose the correct answer from those given : 


[1] If the arithmetic mean of the quantities 2 X »3 ›4 55 equals 4 > then X = + 


(a) 1 (b) 2 (c) 3 (d) 4 

(2JIf XxY21(0 52) (3 ›4)} s then X ПУ = e 
(а) {1,2} (b) {3,4} (c) 2 (d) {1,4} 

(3]If y = m X where m is a constant # zero » which of the following statements is false ? 
(a)yoX (b) Xo y (с) X2 ly (d) Хеу 


ar 





| 





[4] If a » ›с »dare proportional quantities › then еа = е 
a + b°+c 
(a) zero (b) 1 (c) 2 (d) 3 
[5] 1:1 00 = (2а-2) Х ава polynomial function from the second 
degree when а= 


(a) zero (b) 2 (c) 3 (d) 1 
(6) If the point (a - 5 » 5 — a) lies in the fourth quadrant › then .........--..-. 


(а) а> 5 (б)а<5 (c)a» 5 (d)a«5 


2 | [а] Ех = {1 ‚2 ,31 , Y={3 s4} find : 
(1]Х-Ү (2) (УПХ) ху [3] n (Y?) 


[b] If a » b » c and d are in continued proportional » prove that : 





b+d a 


edt с 





а 


[a] If X = {> › l 3 Zero »— >›- 1} » Y= 11 ‚2 »zero ›—1 ;—-2| 
and R is a relation from X to Y where" aR b " means "a is the multiplicative inverse 
of b" for each a € X and b C Y 


Write К and represent it by an arrow diagram. Is В a function ? and why ? 





[b] If y varies inversely as X ? where y=9atX= = 


» find : [1] The relation between у and X 


(2) The value of y when X = > 


4 | [a] Represent graphically the quadratic function f where f (X) = (X - 3)? + 1 


taking XE [0 » 6] From the graph deduce : 
[1] The coordinates of the vertex of the curve. 
[2 ) The minimum value of the function. 


(з | The equation of the axis of symmetry of the curve. 


Z 


[b] It X =? - 2 , find the value of : 22277 


T 








[a] Calculate the standard deviation for the values : 12 » 13 516518 521 
[b] lf f (X) ZaX- band f (а) b 


Find the value of the expression : a b^ + 5 
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| Answer the following questions : (Using calculator is permitted) 


u Choose the correct answer from those given : 


| '1|The number 3 belongs to the solution set of the inequality = 


(a) X »3 (b) X «3 (c)- Xz-3 (d)- Xz3 
Zero 2 
| [2) (=) m" (=3) 
| (а) < (б) > (с)= (d) < 
[3) The number lying between 0.02 and 0.03 is ·-------------: 
| (2) 0.00025 (b) 0.0025 (c) 0.025 (d)0.25 
| (4]If a « 5 › then the point (2 за — 5) lies in the ·-------------: quadrant. 
| (а) first (b) second (c) third (d) fourth 
(8)1£8 22 s then 5 a -3b +4 e erste: 
(a)3 (b) 4 (c) 5 (d) 6 
(6]If Y (X _ xy = 48 of a set of values and the number of these values is 12 
athen CF = eese 
(a) 2 (b) - 2 (c) - 4 (d) 4 


a [alifX={-151 52} › У={2,4,6,8} Risa relation from X to Y 


where "a В b" means "b = 2 a+ 4" for each a € X and b C Y 
(1) Write В and represent it by an arrow diagram. 


(2) Show that В is a function and write its range. 





[b] If the straight line which represents the function f : В ——* В where f (X) 26 X-a 
cuts y-axis at the point (b › 3) » find the value of: 2a – 5 b 


| B [alf X211] › Y={2,3} , 7=13,4,5} , find each of the following : 
| (1)X x Y EX x (Y - Z) (3)n (22) 


2 


ү; а +b _ bite 
s C 


| [b] If b is the middle proportional between a and c » prove tha 


B [а] Ка: Ъ: с=2:3: 5 anda + b + c= 35 › then find the value of each of : a » b and c 
[blIfy=a+7 > ах уз and a= 3 when X=2 » then find : 
| 1) The relation between X and y (2) The value of y when X ={3 








Algebra and Statistics 








\ 5 | [a] Draw the curve of the function f : f (X)=X7-4X5 taking X € [- 1 » 5] 
and from the graph find : 
(1] The coordinates of the vertex of the curve. 
| The equation of the line of symmetry. 


(3) The maximum or the minimum value of the function. 


[b] Find the standard deviation for the following set of values : 20 » 27 »5 , 16 , 32 


El-Gharbia Governorate 









_ Answer the following questions: (Calculators are allowed) 


ul Choose the correct answer : 


(1] The following functions are polynomial functions except the function f 


where f (X) = «e 

(а) X+3 (42 x «1 ©х(х+х) | @х?(х+4 
The solution set of the equation : (X — 5) = 1 in R is еее 

(a) 15} (b) {5 ›-5} (c) R (d) R - [5] 
If (a- 7,26) = (-3 , b - 1) » then a2 +b? = ever 

(a) 5 (b) - 5 (c) +5 (d) +7 
The second proportional to the numbers 2 ›... 5 8 18 ............... 

(a) 4 (b) 6 (c) £4 (d) +6 
(5) The range of the set of the values: 7 33 5699 ,51ѕ............... 

(a) 3 (b) 4 (c) 6 (d) 12 
[6] If y с X and y Z2 when X = 8 > then у 23 when X = ee 

(a) 16 (b) 12 (c) 24 (d) 6 





[a] IX 21-2 ;—3 ‚2} s Y= li 5 + ‚8 апа К is a relation from X to Y where 
"a R b" means "a" = b" for all a C X » b EY » write R » and represent it by an arrow 


diagram. Is R a function or not with a reason ? 


[b] If X^ y^—14 X^y - 4920 , then prove that : y ос +. 
X 


[а] If a » b » c and d are proportional quantities, then prove that : 2+0 = +0 


b d 
[b] Represent graphically the curve of the function f : f (20 22- X "s taking X € [-3 , 3] 
and from the graph deduce the equation of the axis of symmetry» the maximum value 








or the minimum value of the zunction. 
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\ 4] [ај If X x Y = Ta ‚1).,(1,3),(1»› 5)! » find Y^ and represent it by a Cartesian diagram. 


[b] Find the positive number which if we add its square to each of the two terms of the 
ratio 5 : 11 »it becomes 3 : 5 





[a] If the straight line representing the function f : В ——» R where f (3026 X— cuts 
the y-axis at the point (m > 3) › find the value of each оѓ: { and m 


[b] Calculate the arithmetic mean and the standard deviation for the following data : 


23 512517 › 13 › 15 rounding the result of the standard deviation to one decimal place. 





ul [a] Choose the correct answer from those given : 
(1]If 5 Х=9у then 72 = — 


(a) 27 : 10 (b) 9:5 (c) 5:9 (d) 81 : 25 
In the opposite figure : 

The curve of a quadratic function » А (— 4 »0) 

» then the equation of the axis 





of symmetry is X = «e 

(a) 1 (b) - 1 
| (с)—2 (d) 0 
| (3) The number added to each of the numbers 1 »3 s6 to be proportional is .......----.-.. 
| (a) 4 (b) 3 (c) 1 (d) 2 


2 2 
[b] If b is the middle proportional between a and c » prove that : m 4 + = 
C 


B [a] Choose the correct answer from those given : 


(a) If f (X - 332 X-3, then f (7) = --------------. 


2a 
C 


| (a) 4 (b) 1 (с) 7 (d) 10 

| If X (X -xy = 36 for 9 values » then the standard deviation = -e 

| (a) 2 (b) 18 (c) 27 (d) 4 

| (3) If f 00 23 , then f Q) - f (7) = eere 

| (a) 5 (b) -5 (c) 0 (d) - 4 

| [b] If X 2 (4 »5 57} › В isa function on X and R = {(а » 5) » (b ›5) › (4 » 7)] » find: 
The value of 3a - 3b The range of the function. 


| (VP) А eus / мөме! Ү/ (od) сл, жайа! 2.415 at 





— = — 


кт 


Algebra and Statistics 
a b a+b a—b 
E 12117 — = ду з Prove that! = рубу 
[b] Calculate the standard deviation of values : 12 » 13 516518 ›21 


п [a] The opposite figure represents 


the curve of the function f where 
f(X)=X?-(k-2)X-k+4 

» the figure OABC is a square. 
Find the value of : k 





[b] If y= 1 +6 » b varies inversely with the squareofX»X=laty=5 y 
» find the relation between X and y › then find the value of y at X = 2 


[a] Iff (ХФ =а+х РТ: (X) = c аге two polynomial functions where 3 f (2) + 3 l (X)=6 
» find the numerical value of : 2 f (0) + 2 ( (7) where a and c are constants. 


[b] IfX={35557} » Ys (X: XEN 510 « X « 30} and the function f from 
X —+ Yis f ={(3 59) »(5 15) (7 »21)} 


(1) Find the domain of f [2] Write the rule of the function. 





Ismailia Governorate 





Answer the following questions : (Calculators are allowed) 


Choose the correct answer from those given : 
(1] The expectation of the match of Ismaili club in mathematics is called --------------- 
(a) probability. (b) equations. (c) inequalities. (d) relations. 
(2) The third proportional of the quantities 2 »3 and 6 is ...----------*. 





(a) 1 (b) 4 (c) 9 (d) 12 
|3] The number = = is a rational number if X € ···-----:---::: 

(a) zero (b) + © = (4) 5 
[4) If the point (b — 4 » 2 — b) lies in the third quadrant» then = -+ 

(a) 2 (b) 3 (c) 4 (d) 6 
(5)I£ 17 X* 82 11 »then 17 Х+ ll =. 

(a) 8 (b) 11 (c) 14 (d) 17 


(6) If a set of values are equal » then the dispersion of these values is ----:---:-.: 


(а) > zero (b) < zero (с) = 1 (d) = zero 


. A 
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Bl мих={2,3} , У={3,4,5} find: 
(1]X x Y (B) X ? (3] n (Y?) 
2a+b 
а — 


[b] If 3az4 b . find the value of : Заз 





[a] If y varies inversely with the square of X and y = 5 when X = 3 
» find the value of y when X = 2 


[b] If the straight line which represents the function f : IR — — R where 
f (X) 23 X- a cuts the y-axis at the point (b » 5) 


» find the values of : a and b 


a [a] If we add double the number X to each of the numbers 1 »3 and 7 » it becomes 


proportional quantities. Find the value of : X 

[b]I£ X-1-15152] » У={2 ,4,6,8} апав isa relation from X to Y 
where "а К b" means "b= 2 a + 4" foralla EX ‚b EY 
[1)Find the relation R and represent it by an arrow diagram. 


[2 |15 К a function ? and why ? 


[a] Represent graphically the curve of the function f : f (030 2 2- X? 


where X € [- 3 ›3] » then from the graph find : 
(1| The coordinates of the vertex of the curve. 
[2) The equation of the axis of symmetry. 


(3]The maximum or minimum value of the function. 


[b] Calculate the standard deviation of the values : 12 » 13 » 16 5 18 » and 21 


10 y Suez Governorate 





Answer the following questions : (Calculators are allowed) 


ul Choose the correct answer from those given : 


[1] №2 ›3 » 6 and X are proportional » then X = ·--..---.-.-.: 


(a) 9 (b) 18 (c) 12 (d) 3 
(2]f 3ak2 12a? › then К =~ 
(a) 4 a? (b)3a (c)4a (d) 3 a? 


(8I£ X211.2] » У={3,4} , then (3 54) Go 
(a X x Y (b) Y x X (c) X? (d) Y? 









































\ Algebra and Statistics 


(4) If (a » 5) = (6 » b) . Пепа+ = — M 


(a) 5 (b) 11 (c) 6 (d) 1 


(5) Sum of the values 
Their number 


(a) the range. (b) the standard deviation. 


(c) the arithmetic mean. (d) the mode. 


(8) If the point (2 › y) lies on the X-axis »theny + 4 = eree 


(a) 5 (b) 4 (c) 2 PUES 
[а] If 4a 23b » then find the value of : =? 


[b] I£ X 2 1053.4] › У={1,2,3,4,5} апа В isa relation from X to Y 
where "а R b" means "a+ b = 5" foralla EX »b EY 
(1) Find the relation R 
(2) Represent the relation R by an arrow diagram. 
(3] Is В a function ? 


E If XK x Y= {(2 56) 5(2 59) 9(3 56) › (3 ›9)} » find : 
(1]X.Y YxY 
[b] Draw the curve of the function f : f (X)=1+X 2 at the interval [- 3 » 3] 
and from the graph find : 
(1) The coordinates of the vertex of the curve. 
(2) The equation of the axis of symmetry. 


(3) The minimum value. 





2 2 
а | [a] If X » y »z »rare proportional quantities » then prove that : Ald E = = 


[b] From the data of the following table › answer the following questions : 





(1] Show the kind of variation between y and X 
(2) Find the constant proportion. 
(3| Find the value of y when X = 3 


B [а] lf f CO X?-3X » gQ s X-3 
(1) Find : f 2) + g (2) Prove that : f (3) + g (3) = 0 
[b] Calculate the standard deviation for the values : 12 » 13 516518 521 
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Port Said Governorate 





Answer the following questions : 


2 Choose the correct answer from those given : 
(If (3.5)€1356] x Ix. 8} s then Х = -------------. 
(a) 8 (b) 6 (c) 5 (d) 3 
[2] The linear function given by the rule y = 2 Х- 1 is represented graphically by 
a straight line intersecting the y-axis at the point ............... 


(а) (2. 50) (b) (0 »- 1) (с) C 1 »0) a (0,1) 
(3) The difference between the greatest value and the smallest value in a set of individuals 
is called «s 
(a) the standard deviation. (b) the arithmetic mean. 
(c) the median. (d) the range. 
[4] If the point (X — 4 › 2-Х) where X CZ is located in the fourth quadrant 
9 then X = e 
(a) 2 (b) 3 (c) 4 (d) 6 


(5) Which of the following tables represents the direct variation between X and y ? 

















5 12 
[e] If (X—1 511) Z (8 sy +3) then] x «2y- eee 
(a) 5 (b) + 5 (c) {17 (d) 25 


[а] IfX={1,2} » Y={2,5} , 2= 14,5} then find: 
(1}п (X x Z) (2)(K-Y)NZ 


[b] Represent graphically f : f (X)=X ^+2Х +1 »consider X € [7-4 ›2] 
From the graph deduce : 





[1] The coordinates of the vertex of the curve. 


(2) The minimum or the maximum value of the function. 


B га] If f (X)=4X+b and f (3) = 15 » find the value оѓ: b 
[b] If y х -> and y = 6 when X = 2.5 > find : 
[1] The relation between X » у The value of y when Х = 5 








Algebra and Statistics 





Ш аих={1,2,3} » Y2 {12,21,47 , 52} and В is a relation from X to Y 
where "a К b" means "a is a digit from the digits of b" for eacha EX »b CY 


(1] Write R and represent it by an arrow diagram. 


[2 ) Which of the following relations is correct and why? 1 В 52 ›2 R21 53R 47 


[b] If 7 » X and : аге in continued proportion ; then find the value of : X^ у? 





X y. 2 ирис 2y-z ] 
5 ыс = ТЕ Ос 
El гаі ет УРЕ 2 
[b] Calculate the arithmetic mean and the standard deviation for the values : 


35659759515 





Damietta Governorate 





Answer the following questions: (Calculators are allowed) 


uj Choose the correct answer from the given ones : 


136 =з. 


(a) 6 (b)- 6 (c) = 6 (d) 18 
(2) The point (- 2 » 5) lies in the eee quadrant. 

(a) first (b) second (c) third (d) fourth 
(3] The commonest measure of dispersions and the most accurate is +++ 

(a) the median. (b) the arithmetic mean. 

(c) the mode. (d) the standard deviation. 
ЈК = ............... 

(а) © Т\© bR ПВ. (ӘЖ, UR (d)QU@ 
(8]If (X—3 » 2%) = (2 ,32) s then (X 5 y) = -------------- 

(а) (5 » 2) (b) (2 » 5) (c) (5 » 5) (9) (2 » 2) 
(8S]I£ X y 2 8 sthenyo .............. 

(a) X-8 (b) = (с) X (d)X+8 


[а] ИХ={2,5} » У={1,2} » Z={3} find: 
(1)n (X x Y) (8)(X-Y)xZ (3) Y? 





[b] If b is the middle proportional between a and c › prove that : a—b = 


а-с b+c 








Final Examinations , 


Е [a] Х = 11 2354 55} р У=11 929359455 ‚6! апа К is а relation from X to Y 
where "a К b" means "a + bz 7" forala EX »b CY 





[1] Write R 
[2 | Show giving reasons that В is a function and find its range. 
21 X-y y . 
[b] If ха = 5° then prove that : y œ z 


п [a] Calculate the standard deviation for the values : 12 › 13 516 518 521 


[b] If y oc X »y z6 when X 2 3 » find: 
(1) The relation between X » y 
[2 | The value of y when X = 5 








[a] ==> » then prove that : 3Х?+3у2+22=2 Х+у 
[b] Represent graphically the function f : f (X) = X 243 , ХЕ [= 29 2] 
From the graph deduce : 
[1] The equation of symmetry line. (2] The minimum value of the function. 


pe 


13» Kafr El-Sheikh Governorate / ы 24 


Answer the following questions : (Calculator is allowed) 








iW [a] Choose the correct answer from the given ones : 


[1] The third proportional of the numbers 4 › 12 ; ...... ‚ 48 is 


Shee ee eae eee 


(a) 7 (b) 32 (c) 16 (d) 36 
B. 2 -——— [152] 

(a) Е (Є (0 (d) C 
(з | The range of the set of the values : 7 »3 »6 »9 and 5 equals -----.--------. 

(a) 3 (b) 6 (c) 4 (d) 12 


[b] Represent graphically the function f : f (X) = (X - 2)? » where X € [- 1 55] » then 
from the graph deduce the vertex of the curve › the equation of the symmetry axis and 
the minimum value of the function. 


El [a] Choose the correct answer from the given ones : 
a (17 +13) (47-5) = 


(a) 2 (b) 12 (c) 35 (d) -2 





Algebra and Statistics 














(2]-5|415|2 --------..-.--. 
(a) zero (b) 25 (c) 10 (d) - 10 
(з) (X - 2 ‚ 3) (5 »X-cy)»sthenX-y- ВМРЕ” 
(а) 7 (b) 3 (c) - 11 (d) 11 
[b] If y is the middle proportional between X and z » prove that : 5 = н : 





| [3]I£ X2 [1535455] » Ү= 115253545] and В is arelation from X to Y 
| where "а R b" means "b =6-а" forala E X »bcyv 


| [1) Write R and represent it by an arrow diagram. 
| 





2 | Show that В is a function and find its range. 


3X+2y 
6y-X 


| [b] ИЗ X 2 y » find the value of the ratio : 





В fajifx={2.-1} » У={4,0\ › Z={4,5,-2}> find: 
(2)(Y(12)xX 3 
[b] If f (0) 22 X * aand (2) = 1 » find the value of : а 


[a] If y changes inversely with X ? and y =2 when X=4 


Find the relation between y and X 
Deduce the value of y when X = 16 





[b] Calculate the arithmetic mean and the standard deviation of the set of values : 
8,9.7.б апа 5 





ul Choose the correct answer from the given ones : 


The solution set in В for the equation X 2 £920is eee 





(а) {1-3} (b) {3} (с) (-3:3] (à e 
[2] If the point (К —4 » 2 — К) where К Є 215 located in the third quadrant » then К=з 
| (a) 2 (b) 3 (c) 4 (d) 6 


үз 


13 | The multiplicative inverse of ће number 25 ise 


@ - В. ( 65 (0243 (d)- 243 


. 
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(4) Ҥ7,Х» + у 416 in continued proportion з then x? y mee 


(a)7 (b) + (c) 14 (d) 49 
5) На+3Ь=7 » c=3 а the уаїпеоїа+3(б+с)= ees 

(a) 10 (b) 16 (c) 21 (d) 30 
The difference between the greatest value and the smallest value in a set of 

values is called өз... 

(a) the arithmetic mean. (b) the median. 


(c) the range. (d) the standard 3 deviation, 


B arx- {1} ‚ Ү= {2,3} , Z= {2,5,6} find; 
Хх (УП 7) (2) п (22) 


[b] Find the positive number which if its square is added to each of the two terms of the 
ratio 5 : 11 »it becomes 3: 5 


анн 


[a] If the point (a › 3) is located on the straight line which represents the function 
f : R— R where f (X) 24 X—5 » find the value of : a 


[b] If ES ELS M. 5% s then prove that : 


a-btc _ 
6 a = 7 


“ыи 


| [a] ИХ = {1 :3 5] and В is a relation on X where "а R b" means "a + b = 6" 
for eacha € X »b CX 


(1) Write R 
|2) Show that R is a function and find its range. 
[b] Calculate the standard deviation for the values : 17 » 22 » 20 , 23 , 18 





|5) [а] Ify oc X ›у= Miu ia 3 find: 
(1) The relation between y » X 
(2) The value of y when X = 5 
[b] Represent graphically the quadratic function f where f (X) = x^ - 3 
‚ where X € [- 3 › 3] and from the graph deduce : 
[1j The equation of the axis of symmetry. 
(2) The minimum value of the function. 
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Algebra and Statistics 








El-Fayoum Governorate 





Answer the following questions : (Using calculators is allowed) 


ul Choose the correct answer : 


The positive square root to the average of squares deviations of values from the mean 
is called the ..............- 


(a) median. (b) mode. (c) range. (d) standard deviation. 
[2] If f (3 X) 26 then f (-2) = «e 

(a) — 12 (b) -3 (c) 6 (d) — 18 
(a) |- 5 33[ [55 iae 

(a) (-5:3j (Ы) ]- 5 ›3] (o) [-5 » 3l (d) © 
Га) The fifth of the number 510 equals s 

(a) 5° (b) 5° (с) 5 (d) 5° 
[5] If = = = = = ‚ then each ratio equals сзсз 

(a) x+y (b) ao (c) Aye (a) zt 
(6) If X is an odd number › then the odd number of the following is 7777 

(a) X-1 (b) X+1 (c) X -2 (d) X 4-3 


B8 [a] If 3 а= 2 b » then find the value of the ratio : Е EP 


[b] If f (X)=aX+5and f (~ 3) = 8 ‚ then find the value of : а 


| | i | хел 
| Ja [a] If X » y »z are in continued proportion » prove that : m з =x 











Z 
| 
| Ib]I£X2 [7215152] » У={2 ›4 ›6 › 8} апа В 18 a relation from X to Y where 
"a R b" means "b = 2 a + 4" foreach a C X » b EY » write R and represent it by an 
arrow diagram » show that R is a function from X to Y » why ? 








o [a] If y oc X and y = 20 when X =7 › then find the relation between X and y › then find the 
value of y when X z 14 


[b] If (5-2 X y) = (1 ›27) ; then find the value of :'|3 X ^ y 





anaes 
| B [a] Represent graphically the function f : f (© =X 22 where ХЄ[-3› 3| › and from 
the drawing deduce the coordinates of the vertex of the curve and the minimum value 
of the function. 


| 
| [b] Find the standard deviation of the values : 7 › 16 » 13 »5 ›9 


50 
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Beni Suef Governorate 





Answer the following questions: (Calculator is allowed) 


ul Choose the correct answer from those given : 
The point (— 4 »— 2) lies in ће ............... quadrant. 
(a) first (b) second (c) third (d) fourth 


[2] НХ represents a negative number › then the positive number from the following 


(3)2X (b) 3 x? (c)4 x? (d) 6 X? 
[3] Ху= 1 » then y varies with -----------.... 

(a) = (b) X-1 (c) X (d) X41 
(4) The simplest and easiest method of measuring dispersion is ·-------------: 

(a) the median. (b) the mean. 

(c) the standard deviation. (d) the range. 

a- С асе --............... 

И =y : К where К EIR » then = 

(а) k? (b) к (c)k (d) 3 
(elif3x=2y ‚(еп з= — 

ne 2 9 4 
(a) 4 (b) 4 «© 4 (4) 4 


——— 





п [a] Find the number that if we add it to each term of the ratio 7 : 11 » it becomes 2:3 


[b]I£ X 21152,3] » У={1,3,4 ›9} апа В isa relation from X to Y 
where "a R b" means "b = a?" for alla C X »b CY » write В and represent it by an 
arrow diagram and show whether R is a function or not. 


3 Х=2у+53 
[a] If = = = = л = — » find the numerical value of : К 


[b] Represent graphically the function ў: f Q022- X? » xe€[-2, 2] » from the 
graph deduce the vertex point of the curve and the maximum value of the function. 


Га [а] у varies directly with X and y = 3 when X = 15 ; find the relation between y and X 
» then find the value of X when у = 100 
[b] If X = 11 ‚2} о Y= 13 ‚4 55} » find : 
(X x Y (8)Y x X (з)х? 








|. —— X Algebra and Statistics 


B [a] If f (X)=3X+k » g(X)=k where f and g are polynomial functions 
» find the value of k if : f (3) + g (5) = 15 


El-Menia Governorate 





Answer the following questions ; (Calculators are allowed) 


@ Choose the correct answer from those given : 


| (ms 4420 =... 
| (a) {25 (b) 545 (o) 95 (4) 35 
| [2) If three times a number = 45 › then i this number = «ee 
(a) 15 (b) 5 (c) 3 (d) 9 
| (Bl 52х5-2=............ 
| (a) 5 (b) 1 (c) zero (d) - 5 
Ifn(X)=3 » n(XxY)=12 sthenn(Y) = veere 
(a) 4 (b) 9 (c) 15 (d) 36 
| (5) The relation which represents direct variation between the two variables X and y is ^ 
| (a) Xy=5 (0) у= Х+3 ©з=у a) t-2 
The range is the ............... measure of dispersions. 


(a) simplest (b) greatest (c) difficult (d) otherwise 


[a] IfX 2 (15253). » Ye [1 3o 1 d } ап Risa relation from X to Y 


where "a В b" means "a is the multiplicative inverse of b" for all a € X » b EY ; 
write R and represent it by an arrow diagram. Is R a function ? Why ? 





я 











[b] If b is the middle proportional between a and c » prove that : ко = е 
[a] If 2 y z 3 X » find the value оѓ: X 
[b] f X 2 {3,4}, У={4,5} » 2= {6,5}, па: 


(3) X x (Yf|2Z) [2] (X-Y)xZ 





В [al If y x + and y = 3 when X = 2 » find ; 
(1) The relation between X and y (2) The value of X when y = 4 
[b] Calculate the standard deviation for the values : 12 513 516518 »21 


Final Examinations 7 
[a] Mention the degree of the function f : f (X) =3-2 X? » then find : f (0) and f (-2) 
[b] Repteseiit graphically the function f : f (00 2 X? 2 X+ 1 » consider X Е|-4, 2] 
and from the drawing dedüce : 
(1) The equation of the symmetry axis. 
(2) The maximum or the minimum value of the function. 





Assiut Governorate hog 


Añswer the following questions : (Calculator is allowed) 





Choose the correct answer : 


(A) XP + X? s «s (where X s 0) 

(a) x? (b) x? (c) x! (d) x5 
()ffX2[1] » Y={3} sthenn(X x Y) seen 

(а) {(1 53)] (b) {(3 » 1)} (c) 3 (d) 1 
(3) The multiplicative inverse of the umber 0.25 із ............... 

(a) 4 (b) - 0.25 (o) 1 (d) - 
(4| The middle proportional between 4 › 16 is sn. 

(а) - 8 (б) 8 (c) + 8 (d) 64 
[5} 0.12 + 0.3 = «ss 

(а) 0.42 (b) 0.15 (с) 0.24 (d) 0.36 
(8) The range of the set of the values : 4 » 14 » 25 and 34 equals еее 

(a) 4 (b) 30 (c) 38 (d) 34 

ü [а] ЕХ = {6,7}, Ү= (3 »7} s find : 

(ХП) хх (8) п (Y?) 

[b] If > = 371 = —- » then prove that : 3 ев =: 


ga [a] IfX={-15253} » У={1,4,6 › 9} and R is a relation from X to Y where 
"a R b" means "а? = b" for each of a € X » b EY » write В and represent it by an 
arrow diagram and show that R is a function from X to Y and find its range. 
[b] IF y c Land y =3 when Х = 4 


(1) Find the relation between yandX (2) Find the value of y when X = : 


п [a] Find the positive riümber which if its square is added to each of the two terms of the 
ratio 7 : 11 »it becomes 2:3 





Algebra and Statistics 





[b] Represent graphically the function f : f (0 = Х 2-4, X€&|-3 ,3]| › from the graph 
deduce the vertex of the curve; the maximum value or the minimum value of the 
function and the equation of the axis of symmetry. 





E fa] If f 00=Х?-2 » g(X)=3 find : f (2 )+2(5) 
[b] Calculate the arithmetic mean and the standard deviation of the set of the values : 
11 »12 5415 417 › 20 





© Souhag Governorate | | | 


Г 
| 
| 





№ 


Answer the following questions : (Calculators are allowed) 





Choose the correct answer : 
825 + 2° + 2° + 2° = — 


(а) 2° (b) 8° (c) 219 (d) 4? 
(2) Ifn(X)=2 » n(Y)29,thenn(XxY)s eee 
(a) 6 (b) 18 (с) 11 (d) 7 
(3)1f 43 x - 1=2(X ER) then X = ее. 
(а) 3 (b) 343 (с) -3 «үз 
If 8 6» X » 12 are proportional quantities » then X = e7777 
(a) 4 (b) 16 (c) 5 (d) 25 
[5] № the median of the values:a+3 » а+2 » а+4(аЄЖ*)158,епа= erener 
(а) 2 (b) 5 (c) 3 (d) 4 
[B] eee is a measure for dispersion. 
(a) The median (b) The mode (c) The range (d) The mean 
B [а] If Xx Y={(1 51) (1,3) › (1 ,5)} 
find : [1] Х›У [7] Ухх 
[b] If X = 2. , then find the value оѓ: LU 





[a] ИХ=10,1,2,3} » Ү= {2,3 ,4,5 ,6} »R isa relation from X to Y where 
"a R b" means "a + b = 5" for eacha C X b CY 


(1] Write В and represent it by an arrow diagram. 
[2 | Show that К is a function from X to Y and find its range. 


[b] Find the number that if we add it to the two terms of the ratio 7 : 11 » the result will be 2 : 3 




















\ 4] [a] If the straight line y = 4 X — 5 passes through the point (a › 3) » find the value of : a 
[b] If y x X and y = 6 when X 2 3 >» find: 
| [1| The relation between X and у 12 |Тһе value of y when X = 5 


| 


== 





B (ај Represent graphically the function f : f O02 X^-4 X 4*4, xc€[- 1,5] 
» from the graph deduce : 


(1 The vertex of the curve. |2| The equation of the axis of symmetry. 


[b] Calculate the mean and the standard deviation of the values : 12 » 13 »16 518 › 21 


Qena Governorate 





Answer the following questions : (Calculators are permitted) 


ul Choose the correct answer : 
(1f Ху= 5 » then y œ ETT 





ax (b) X (c)5 X (d) х? 
(843 В нью 
(a) 3 (b) 9 (c) 343 (d) 27 
(3) The middle proportional between 3 › 12 is -ee 
(a) 6 (b) - 6 (c) +6 (d) 9 
(4| The point (— 2 » 3) lies in the ............... quadrant. 
(a) first (b) second (c) third (d) fourth 
(5) All of the following are polynomial functions except = 
(а) f OQ 2 X^ - X^ 43 (b) f,09 = 33 « — 7 
| (с),090=5-Х° (d) f, Q9 = x? x-3y 
| 16 | The range of the values : 51 ›24 543 555 ,2815............... 
(a) 55 (b) 24 (c) 21 (d) 31 


| PRS rrr errr ИТТЕК errr 
[а] fX={1535455} › Y2 [15253545556 7] and В isa relation from X to Y 


| 
| 
| where "а К b" means "a + b = 7" › write R and represent it by an arrow diagram. 
| Is R a function ? Why ? and if it's a function › find its range. 





| 2 29 
[b] If b is the middle proportional between a and c » prove that : : E b- = = 
| tC 


[alf f (O2 X2?-3X » gQO- X-3 
м Find : f (2 ) «3e (42 ) (2) Prove that : f (3) = g (3) 


[b] Find the number which if added to each of the two terms of the ratio 7 : 11 » it becomes 2 : 3 





| O9 





\ Algebra and Statistics 


Wl (a) 155223 find: 2222? 


[b] The iibi table Shows the frequency distribution for the ages of 10 stüdents : 











Calculate the atandatd deviation to age in years, 





[a] If y oc X and y = 40 when X= 14 ; find X when y = 80 

[b] Represent graphically f: f (0) 22X?-3 » ХЕ|-2 2] From the graph find : 
(1] The vertex of the curve. (2) The equation of the axis of symmetry. 
(3) The maximum or minimum value of the function. 


Luxor Governorate 





Answer the following questions : 
uU Choose the correct answer : 
(1) The sum of the factors of the number 15 equals өөө 


(a) 3 (b) 4 (c) 15 (d) 24 
(2) 1f f (X) 24 X + a and (2) = 15 s then a s eee 

(а) 2 (b) 4 (c) 7 (d) 15 
(3) The smallest expression in value when X = 7 is ve 

@) х 0 567 «56 «X 
(4) The third proportional of the two numbers — 6 » 12 is sc | 

(а) — 24 (b) 6 (c) 18 (d) 72 
(5) НЗХ-1=1-3 Хей Xe eee 

(а) его (b) i (c) -1 (d) 3 


(6) Which of the following values for the number X makes the range of the values 
X +15 › 20 › 24 equal 147 


(а) 30 (b) 25 (c) 19 (d) 10 
п [a] i£ f 2 ((1 93) 9(2 95) 9 (3 97) › (4 99) › (5 10] » write : 
(1] The domain of f [2] The range of f (3) The rule of f 


[b] Two integers › the ratio between them is 2 : 3 » if 7 is subtracted from each of them, 
the ratio becomes 1 : 2 Find the two numbers. 





Final Examinations  / 
Е мих={-2,2,5} » у= [357 l) and В isa fünction from X to Y where "a R b" 
means "b = a? — 1" for each a € X sb CY 
(4) Find the value of l (2) Write R 
(з) Represent the function by an arrow diagram. 


[6] Ну=а-9 ух and a= 18 when X = = 
find the relation between X » y and find the value of y when X = 1 





u [a] The opposite figure represents 
the function f where 
f(X) = 4-2Х 
Find the coordinates of A › В 
and the area of А АОВ 





[b] ү = = » prove that : (2 Х 3 y) » (X +2 y) » 10 » 26 are proportional. 


НЫ а € —Pr Rn 
[a] Calculate the standard deviation of the values : 72 » 53 , 61 › 70 › 59 


[b] Graph the function f : f (09 = 1 -4 X+ X? where X € [0 » 4] and from tlie graph find : 
(1) The vertex of the curve. 
[2 The equation of the axis of symmetry. 
(3| The maximum or the minimum value of the function. 





Answer the following questions: (Calculator is allowed) 


w Choose the correct answer : 
aJfX={1 :2] 3 Ү = {0} a then n (X x Y) = еее 


(а) 0 (b) 1 (c) 2 (d) 3 
8] (5-2) ([5 +2) = еее 

(а) 5 (b) 3 (c) 2 (d) 1 
(3) The range of the set of the values : 16 »32 » 5 527 and 20 is ve 

(a) 27 (b) 20 (c) 16 (d) 13 
(4| The third proportional for the numbers 8 »6 ›... and 12 1в............. 

(a) 24 (b) 20 (c) 16 (d) 8 


(i Nae / уш] И (oU ц уйй — 97 











\ Algebra and Statistics 


5 ИХ=З3 s у=5 ‚ then у^ = — n 


(a) 135 (b) 125 (с) 115 (4) 95 
615 Х= 12 . ћеп 10 Х= e 
(а) 12 (6) 22 (с) 24 (d) 34 
B arx x ¥ = {(2 92) 9(2 95) 9(2 97)} 
‚па: 11Ү YxX 
[b] If b is the middle proportional between a and c » prove that : an = = 





a [3]I£ X 2 125355]. » Ү= 14,68 , 10 and R isarelation from X to Y where "a В b" 


means "2 a = b" for eacha EX »bGY 
(1] Write R and represent it by an arrow diagram. 
12 | Is R a function ? 

[b] If y varies inversely as X and y = 2 when X = 4 


» find the relation between y and X › then find the value of y when X = 16 


п [a] If the point (а › 3) is located on the straight line which represents the function 


f : IR — R where f (X) 24 X—5 ,find the value of : а 





~ = ——_—__——_ , find the value of : X 


a b c 2a-b-«5c 
lita 477 3x 























п [a] Represent graphically the function f : f (X) = (X — 3)? » taking X C [0 » 6] and from 
the graph deduce the coordinates of the vertex point of the curve » the maximum or 


minimum value of the function and the equation of the axis of symmetry. 


[b] The following frequency distribution shows the number of children of some 


families in a new city : 


| Number of children 





Number of families | 


Calculate the mean and the standard deviation of the number of children. 


58 











23) New Valley Governorate 


Answer the following questions: (Calculator is allowed) 


ul Choose the correct answer from those given : 


DNx ={16 „Шеп X = +-.-:-.......-. 


Final Examinations  / 





(d) 64 


(d) 8 


(d) X-2 


(d) 15] 


(d) x9 


(а) 4 (b) 8 (c) 16 
(2)If 2 , X » 4 and 6 are proportional › then = -------------- 
(a) ! (b) 3 (c) 5 
(3Ify Z2X s then y c 
(а) x (b) X (c) X 42 
[4]2X-5 = 1 where X € сез 
(a) 5 (b)R 15} (c) IR 
(5]The middle proportional between 3 and + TM 
(а) + 1 (b) 9 (с) i 
(8]If E (X — X)? = 36 for a set of values whose number equals 9 » then the standard 
deviation = ees 
(а) 2 (b) 3 (c) 4 


a Гах = [2.3]. » У={3,4,5} then find : 


(1]X x Y and represent it by an arrow diagram. 


[b] If X? y? - 14 X y +49 2 0 , then prove that : y с = 


ratio 7 : 11 » itbecomes 4: 5 


(d) 6 


(|n (X x Y) 


[a] Find the negative number which if its square is added to each of the two terms of the 


[b] If X = 12 ‚4» 8} апа R is a relation on X where "а R b" means "а is double b" for each 
аЕХ b EX » write R Is R a function ? and why ? 


b c 2а-56+3с 
4 X 


Bate 


= = „(Мей find the value of each of : 


[b] If the function ў: В ——* R » f (03022 X —3 » then find the value of k if : 


alf (Ю = 5 [2] (2. КЕ 


99 


t Algebra and Statistics 
Е] [a] The following frequency distribution shows the numbers of children of some 
families in a new city : 


анвон 0 3 [з [7 | 9 | И. 





3 | 2 | at | to | 4 


Calculate the п theat atid the standard deviation to tlie nümber of children. 


[b] Represent graphically the curve of the function f where 
f (X)=(X+1)* » xe[-3 1] and from the drawing deduce : 
| 1) The coordinates of the vertex of the curve. 
(2) The equation of tlie syrrimetry axis. 
(3) The miritnuth value of ће function. 





e south Sinai Governorate у 





Answer the following questions : 
E Choose the correct answer : 
[1] The degree of the polynomial furiction f : f 00 = X^-2 X? 5is ven 


(a) fourth. (b) thitd. (c) secotid. (d) first. 
(2) The fourth proportional of 3 6 ›б i8 чение 

(a) 9 (b) 12 (c) 6 (d) 1 
(3) If n (X) = 5 and n (X x Y) = 15 o then n (Y) sees 

(a) 20 (b) 10 (c) 3 (d) 2 
(4) The arithmetic mean of the values : 3 54 56 57 equals өе 

(a) 40 (b) 20 (c) 10 (d) 5 
(8]If y? -4 X? 2 AXy then erres | 

(a) y « X (b) y æ x? Oyat dyad 
(6]If X is an odd nuthbét » then the next odd number is eee 

(a) x? (6) X? +X (c) X 6 (d) Х+2 


Bl Ех = {2,3 ,4} ad YS (y:y CN 2sy« 9} where № is the set of natural numbers 
and R is a relation froth X to Y where "а В b" means "a = 1 b" sa EX and b EY s» write R 
Is R a function from X to Y ? Then find the tange. 


| | E | 
ey [а] Find the number whieh if we added it to each of the two terms of the ratio 7 : 11 »it 
bécories 2 : 3 


60 


— 


Final Examinations 7 


[b] If y œ X and = 14 when X = 42 : find the relation between X and y › then 
find the value of y when X = 60 





п [a] Represent graphically the function f : IR —» R where f (X) 22 X -3 


2 42 
[b] If b is the middle proportional between а ала с » prove that : Y t =. = 2 
tC 


E (2111053 sy + 1) = (27 125) » find the value of each of : X and y 


[b] Caleulate the arithmetic mean and the standard deviation for the values : 
20 »17 522 »23 518 








25) North Sinai Governorate 4 


нда URN mcn cn CNN UN ee Баны БИН 





Answer the following questions : 


E Choose the correct answer from those given | 
i) If f (X) 5 5 «then (5) + f CS) = cs 


(a) zero (b) 5 (с) = 5 (9) 10 
(2) If (X -253) = (553) sthenX 2 veeres 

(a) 5 (b) 3 (c) 7 (d) 8 
(3) If f is an odd number • then the next odd number is еее 

(a) f^ (b) f +6 (с) f+2 (d) 2+1 
The fourth proportional of the quantities 4 » 8 » 8 equals «5 

(a) 4 (b) 8 (c) 12 (d) 16 
(5| The sum of the two square roots of 2 i equals TT 

(a) 1 4 (b) zero © (©) i (4) {2 
[6 | The difference between the greatest value and the smallest value of a set of individuals 

ів Called ve 

(a) the range. (b) the arithmetic mean. 

(c) the median. (d) the standard deviation. 


(2) [a] IfX={1 92 »3} 9 Y={1 T i у} and Ris a relation from X to Y where 


"aR b" means "a is the multiplicative inverse of b" for all a € X »b GY » write В and 
represent it by an arrow diagram. Is R a function or not ? 


[b] If y x <- and y 23 when X22 
(1) Find the relation between X and y [2] Find the value of y when X = 1.5 
61 


ШИШЕ с ЧЕ аш = 


нии 


| 








I Algebra and Statistics 


\ 3 | [a] If f (30 =5 X + 4 is represented graphically by a straight line passing through the 
point (3 » b) » then find the value of : b 
3 
[b] f= 2 » find the value of : - = 
y 4 X+5y 


4 | [а] ХхҮ={(1 92) » (4 2) , (5 ›2)} ‚ then find : X , Y , Y? 


2 2 
[b] If b is the middle proportional between a and c > prove that : PC. = " 
—2а 








[a] Calculate the standard deviation to the following data : 12 » 13 › 16 » 18 and 21 
[b] Represent graphically the function f : f 0022- X^ » хЄ[-3›3] 

From the graph deduce : 

The coordinates of the vertex point of the curve. 

(а | The equation of the axis of symmetry. 


(3) The maximum or minimum value of the function. 


Red Sea Governorate 





Answer the following questions : (Calculators are allowed) 


ul Choose the correct answer from those given : 


[1] If the point (a 3 » 5) lies on y-axis s then a = ·-·-----------: 





(a) 5 (b) 3 (c) 2 (d) 0 
[2] #2 ,3 »6 › Х аге proportional quantities » then X = ··---------·--. 

(a) 9 (b) 18 (c) 12 (d) 3 
(3) The range of the set of the values: 3 ›5 5657 »9 equals 00e 

(a) 3 (b) 4 (c) 6 (d) 12 
(4) № f 00 23 » then f (5) + f C 5) = нение 

(а) – 1 (b) 0 (с) 1 (9) 6 
(5 ИХ-у=5 >; Х+у= 1, ћеп X? — y? = омы 

(a) 55 (b) | (с) 5 (d)25 
(8]I£É Xy 27 »theny o ·-------------. 

(a) = (b) X-7 (c) X47 (d) X 

B ах у= {ара зазора: 00000000 
их п (У) (3YxX 


a^ + b? _ а 


Б? + с С 





[b] If b is the middle proportional between а and с » prove that : 
62. 





Final Examinations / 
B (а If fCO=4X+a › f 2215 » find the value of : а 
[b] IfX={15253} 5 У={1,2 5354.55} andR isa relation from X to Y where "a R b" 
means "a+ b = 5" for each a C X » b CY 
[1] Write R and represent it by a Cartesian diagram. 
[2 |15 R a function or not ? 
Е них 2,5 lue of : 222 | 
WS [a] Е » find the value of : бух 
[b] If y с X and = 2 when X = 6 » find: 
The relation between y and X 
(2| The value of y when X = 15 





a [a] Represent graphically the curve of the function f where f (X) = 4- X ? and X € [- 3 » 3] 
» from the graph deduce : 


The coordinates of the vertex of the curve. 


(2) The equation of the axis of symmetry of the curve. 


[b] Find the standard deviation for the values : 12 » 13 »16 ›18 › 26 


Matrouh Governorate 





Answer the following questions: (Calculators are allowed) 


ul Choose the correct answer from those given : 


(1]If a » b »2 and 3 are proportional » then г — S 


(a) 4 (b) 3 €) 3 (a) 4 
Гг) [1 54] —]1 0 4[ 5 

(a) 10} (b) {1 94} (с) [1 al (4) @ 
[з1(2,5)Є{13,2®х{1,Х},ШепХ= erene 

(a) 2 (b) 5 (c) 1 (d) 5 
4 If (X—-152")=(1 8) > then (X sy) = еее 

(a) (2 »3) (b) (3 »2) (c) (0 »3) (d) (0 »-3) 
5) The point (3 ›- 4) lies in the ............... quadrant. 

(a) first (b) second (c) third (d) fourth 
'8]If Z(X _ x)? = 36 for a set of values whose number is 9 • then С = ··:···::::::::.. 

(a) 2 (b) 4 (c) 18 (d) 27 
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Bl гах 2 {1,2,3}, У={1,3,6,9,12} and В isa relation from X to Y 


where "а R b" means "а = 4 b" for all a € X » b € Y» write R and show whether it is 
a function or not» and if it is a function » write the range. 





[b] = 2 , find the value of : TESI: 


[a] fX x Y - {0 5053) 055) 
find (1X » Y (2) Y? 


рт hat : es ae 
[b] ETET 2b-c 2c- rove mat 4a+4b-c  3ą+6b 


п [a] If the point (a » 3) is located on the straight line which represents the 
function f : IR — R where f (X) 24 X-5 , find the value of : a 


[b] The following frequency distribution shows the number of children of some 
families in a new city : 





iw ELE 


Calculate the mean aad the standard deviation t to the number of children. 


e iii 


Hg [a] If y varies inversely as X and = 10 when X 23; find the relation between x and. y 
» then find the value of y when X = 5 


[b] Represent graphically the function f : f (Х = (Х- 3)? » ХЄ[0, 6] 
From the graph deduce the vertex of the curve : the maximum or minimum value of 
the function. 
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Answer the following questions : (Calculator is allowed) 


Choose the correct answer from those given : 
1 if(a*35b-1)2(-2,4),.thena ba ere 
(a) 0 (b) 2 (c) 5 (d) 10 
e If X-yz5 »then6 X— Gy = rvs. 
(a) 30 (b) 11 (c) ] (а) — 1 
3 If X 53 54 and 6 are proportional »then X = ves 


(а) 0 (b) 1 (с) 2 (d)3 
4 {3} б ]3 Б 5] ИА 
(а) 2 (b) {3} (c) ]3 55] (d) [3 , 5] 


5 The positive square root of mean of the squares of deviations of the values from their 
arithmetic mean is called ............... 











(a) the range. (b) the standard deviation. 
(c) the median. (d) the mean. 
Б If X? = 25 , where X CZ 5 then X = .----.......... 
(a) 5 (b)- 5 Ie» (d) — 25 
[a]If X 2[2) , У={3,4,5} ,бпа: 
4XxY (2)n (Y?) (3)x? 
[b] If Č = 3 » then find the value of : Баш in the simplest form. 
b 5 4a+2b 


ммм НИ — 


[a] If y x —- and y = 3 ; when X= 2 9 find : 
1 The relation between y and X |8| The value of y when X = 1.5 
[b] If X = {1 ‚3,4 ‚5} з Ү = {2 939455 56} and К is a relation from X to Y where 


"a R b" means "a + b = 7" for all a € X » b EY write К and represent it by ап arrow 
diagram. Is R a function ? Why ? 


4 | [a] The following frequency distribution shows the ages of 10 children 


Number of | Number of children | 1. 
Ed the standard deviation to ages in years. 











(те) \ рм И оше РИ (OW) 94, ааа Lis 33 
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> -4 
[b] Graph the curve of the function f : f (02 X^ *2X- 4 where X €[- 4 ; 2] 


From the graph find : 
‚2 The "— of the axis of symmetry, 


«анши 
— 


1 The vertex of the curve. 


— 


| 24b? a 
JH [a] If b is the iila proportional + between а " c » prove that : wth mc E 
[b] If FOgeg'os y » g(X)2XxX-2 
1 Prove that : f (2) = g (2) (2 If g (К) = 7 »find : the value of k 


NORA 
ae ee eee = 


Answer йе following questions : 


Choose the correct answer : 
1 IfX€Rand1« X «3 ; then (3 X- 1) € 


(а) ]2 ,8[ (b) [2,3] (c) ]2›8] (d) {258} 
2 The range of the set of the values : 7 53 56,5 ,9 ig ............... 

(a) 3 (b) 4 (c) 6 (d) 12 
3 Half of the number 420 = ............... 

(a) 220 (b) 239 (c) 229 (d) 419 
4 If X » Y are чи sets andn(X*)=4 , n(X x Y)=6 

then n (Y 2) = ............... 

(a) 4 (b) 9 (c) 16 (d) 12 
5) нах -2 s then b = sse. 
= 3 3 

(а) –а (b) I © = (d) a 
5 ЕХУ=?7 » then y OC cel 

(a) = (b) X-7 (c) X (d) X47 





[a] If (X - 359) (5 »y ^) , then find : the value of each of X and y 
[b] If y ox x andy = 4 when X = 2 ; then find : 
1 The relation between X and y I 2 | The value of y when Х=8 





— MM ee 


Е а If X fo 9152535435 6} and R is a -— on X "where a R b" means "a double b b" 


for all a EX »b EX 
1 Write К as a set of ordered pairs and show if it is a function or not. 





2 Is2R4? 3) Find the value of Xif В X 
[b] If b is the middle proportional between a and c › then prove that : sha)... : b 
а-с +c 
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\ 4 | [a] The opposite figure represents the curve 
of the function f:foosm-x* 
ГОА = 4 units s then find 
1 The value of m 
2 The coordinates of the two points B and C 


З The area of the triangle whose vertices are A 5B › С 





[b] If the function f : В — = R where f (X) 2 2 X * a and f (3) 2 9 , then find: 
1 The value of a 


.2 The coordinates of the intersection point of the strai ght line representing the function 
with X-axis 








Answer the following questions : (Calculators are allowed) 


uU Choose the correct answer from those given : 
4JIf 355) € {3 ›6} x (X 58] › then X 2... 


(a) 8 (b) 6 (c) 5 (d) 3 
`2)А quarter of the number 2? is ............... 
1\8 BV 
(a) 2° (b) 2! (c)(4) @ (2) 
з)г2#—-1 "— 
ШВ. = 7 » then г 
5 2. 3 
(a) © (b) 2 (c) 4 (4) 5 
4 If X is an odd number ; then the next odd number directly is -............. 
(a) x? (b) Ж + | (c) X 1 (d) X 4 2 
[gj-Sum of the values о. 
Their number 
(a) the range. (b) the standard deviation. 
(c) the mode. (d) the arithmetic mean. 
(8]If32 X21 » XER ,1һћеп(3Х-1)Є............... 
(a) [2 58} (b) ]2 5 8[ (c) [2,8] (d) [2 5 8[ 
35 
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Bl taj их = {2,5} , у={1,2} , z- (3) 
› find : 1) n (X x Z) [2] (УПХ)х2 


[b] Find the number which if its square is added to each of the two terms of the ratio 5 : 1] 
it becomes 3: 5 


— НИ — 


— U es 
Bl ta Ir - T = r1 » find the value of : — 3 — — 
: d 3X-2y+z 
[b] If X2 1153,45! ›У={1,2,3,4,5,6} ›апа В is a relation from X to Y 
where "a В b" means "a + b = 7" for alla EX »b EY › write the relation К and 
represent it by an arrow diagram. Is R a function ? and why ? 


|4) 
== 





[а] If y varies inversely with X , у =2 when X 2 4 , find : 
1) The relation between y and X [2 ) The value of y when X = 16 


[b] The following frequency distribution shows the ages of 20 persons : 





Calculate the standard deviation to ages. 


|5) [a] Represent graphically the function f where f (X9) = 4- х?* taking X E[-3 , 3] 
and from the drawing deduce : 
(1) The coordinates of the vertex of the curve. 
(2) The maximum or the minimum value of the function. 


(з) The equation of the symmetry axis 


[b] Iff (X) 25 X-a » r(X)2X-2aand f (1) xr(3) 2-7 » find : the value of a 


WO El-Kalyoubia Governorate 


Answer the following questions : 





W Choose the correct answer from the given answers : 


1| If the point (5 » b – 7) lies on the X-axis » then b = ·---........... 


(a) 2 (b)5 (с) 7 (4) 12 
(2] If f 0027 ‚ then f (7)+ (-7) = — dae 
(а) 7 (b) - 7 (c) – 14 (d) 14 
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(з) 4-2 = {х then X22 


(a) 9 (b) - 9 (c)3 (d) – 3 
а= s then 8 a= 6 b+ 4 = ............... 


(a) 3 (b) 4 (c) 5 (d) 6 
JIfX = {2} s then X? = .............. 
(a) 4 (b) {4} (c) (2 » 2) (d) {(2 ›2)} 


8 The positive square root of the average of squares of deviations of the values from 
their mean is called ............... 
(a) the mean. (b) the range. 


(c) the standard deviation. (d) the mode. 





| 
[a] If y varies inversely as X and y 23as X=2 


.1 | Find the relation between X and y (2) Find the value of y when X = 3 
[b] E E EE » find : the value of X 


——————————— ЁӦ __________ 
[а]1#Х = {1,3,5}, У={2,3,4,5,6} апа В isa relation from X to У › where 
"a R b" means "а + b = 7" for eacha EX »b CY 


(1) Write R and represent it by an arrow diagram. [2] 1$ R a function ? and why ? 


a-c _ b+c 
a—b b 





[b] If b is the middle proportional between a and c » prove that : 


[a] If X x Y={(1 51) »(153) › (1 ›5)} 
Find : (1X » Y [2] Ухх 
[b] Represent graphically the function f : f (X) =2-Х* since X € [-3 53] 
and find from the drawing deduce : 


(1| The coordinates of the vertex of the curve. (2) The maximum value of the function. 


(3| The equation of the symmetry axis. 


— — —— — ——— M ————— -M — 
—— 


|5) [a] If X = f] ‚3 ,5} апа В is a function on X where В = {(a 93) »(b » D) «(1l ,5)} » find : 
(1| The range of the function. [2) The numerical value of a + b 


[b] Find the mean and the standard deviation for the following frequency distribution : 


mewe|:]s|e[s] 5 ПОЕТ 
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Чо EI-Sharkia Governorate 
= 


Answer the following questions : (Calculators are allo wed) 





Е Choose the correct answer from those given : 
~ ~ 5 
11 If (X + 2 эу) = (2 ‚ 3) «then X` у+ Еее 





(a) 3 (b) 2 (c) zero (d) | 
2 If a =X 2 where X = Ix : 5 <Х < 7 ‚ХЕМ! » then а 1$ —Ó 
(a) 36 (b) {36} (c) (6 » 6) (d) [5 » 7] 
3 If y varies directly as X s. THEN raras 
(a) X varies inversely as y (b) X varies directly as y 
(c)y=X+5 X_ 2 
y (d) з= у 
А-В а+с+һ_ 0 
Du b d mens dem 
а. c,h C C C 
++ Фу о а 
5 If f : К — R where f (x) =Х"-? +3 and f 2) = 11 > then k =з: 
(a) 5 (b) 3 (c) 2 (d) — 3 
8 If the range of the values 6 +k ›6-К 56+5k »6—2kis 14 where k CN , 
then К = ............... 
(a) ] (b) 2 (c) 3 (d) 4 
B [а] if x = {2 . 3 »4} 5 У=13 ,4,5} , Z=43 »4\ » find : 
1 (Y(1X)-Z [2|Хх7 (3)n (XUZ) 
3 3 
[b] If a » b »c and d are in continued proportion » prove that : га +36 . 2 


BEEN 2a43d _ 


а жи 
JE [а] X2 [35455] » Y={1 52,53} апа В is a relation from X to Y where "а R b" 
means that "a + b is a prime number" for all a ЄХ and b EY 
» write R and represent it by an arrow diagram. Is R a function or not ? And why ? 


Ib] um varies ин РУ үх». and у = 3 when X 29 , find Хау= 4 








—— = —— 





а, [а] еи graphically the curve "үн function f : f (x) = = x- 2)! + 1 
where X € [zero » 4] From the graph find : 





(4| The equation of the axis of symmetry of the curve. 


2 Тһе minimum value of the function, 


a b ‚ аб+а’ 
[b] If ^з ‚ find the value M 
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[a] Find the arithmetic mean and the standard deviation of the values : 6 53 59 5255 


^ ` А ` Е P 4 "T . ' ` ‘ УТ 
[b] If the function f : f(D =X" ^ x! "isa polynomial function where т EF 


Find : 1 The value of f (1) 2 The value of m 


\ < 
XO El-Monofia Governorate @ 


Answer the following questions : (Using calculator is permitted) 





UW Choose the correct answer : 


A 5 
BJ гэ +2= 2 «Шеп С И 





X 

(a) 2 (b) 4 (c) 5 (d) 3 
2 ИХ+у=хХу=5 y tben Хуф Хуг... 

(a) 10 (b) 15 (c) 20 (4) 25 
3 If1«X«3 , X CR » then (3 X- 1) €............... 

(a) [2 ,8[ (b) [2 58] (с) ]2 5 8[ (d) {258} 
_ +26 2 0... 

а = 3 
(a) 4 (b) 8 (c) i (d)- 8 


5 Which of the following values of the number X makes the range of the set of the 
values X › 15 ›20 › 24 equal to 14 ? 


(a) 30 (b) 25 (c) 19 (d) 10 
— 3 ЧИР 
6 If X€iR > then the point (- X» үх) lies in the -------........ quadrant. 


(a) first (b) second (c) third (d) fourth 








—444————^»—— — — 


[a]If = (4,3) , Ү= {5,4} andZ- {5,6}, find: 
AXx(YOZ)  (2(X-Y)xZ 3] п (Z?) 
[b] If a » b » c and d are т continued proportion › prove that : 0-90. ate 


b-c b 
[3] X21- 25-15 152] 5 Y= {8 i T ‚- 81 and R is a relation from X to Y 
where "a R b" means "b = a?" for eacha € X sb CY 
.1. Write R and represent it by an arrow diagram. 


2 |Show that R is a function and find its range. 


[b] If the straight line that represents the function f where f : IR — R 
where f (X) =a X + b cuts y-axis at the point (0 › 3) and f (2) 2 7 5 
find : the values of a and b 
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Algebra and Statistics 
| ratio 7, 
РА T i 1 «terms of the rat 
|4. [a] Find the number that И its square is added to the te 
then it will become 4: 5 
| | ‚> ч у se па: 
[b] If y varies inversely as X° and X = 3 when y 7 4 «fi | 
- | | The value of X when y =9 
| The relation between X and y р The vali 
2 ак: - 3 53] and fre 
‘shun буына f foo = 1- Хг taking X €[- 353]: ym 
[а] Draw the curve of the function f where f (X)=1-X taking | 
the graph find : 
1 The coordinates of the vertex of the curve. 
2 The equation of the axis of symmetry. 


| ; i cti | уе Wi 
3 The area of the triangle whose vertices are the intersection points of the curve with 
the two axes. 


ib] The following frequency distribution shows the number of children of some 


families in a new city : 


Number of families | 8 | 16 | 50 [20] 6. 


Calculate the mean and the standard deviation of the number of children. 














Answer the following questions : (Calculators are allowed) 


Choose the correct answer : 


1 The function f : ® — R where f (X)=aX+b represents a linear function on 


condition a Е ПОНИ 


(а) Е (b) IR, (c) IR - {0} (DR 


2 The fourth proportional of the numbers : 4 5 12 5 16 is 


ALADELT" 


(а) 24 (b) + 24 (c) 48 (d) x 48 


3 If the weekly wages in pounds of a set of workers in a factory are 170 5 1805180 , 
230 and 240 , then the median of wages equals 


ооо ое оо в о о о 


(а) 200 (b) 70 (с) 180) 


(d) 205 
а ИХ*+у?=6 , Ху= 5 „еп (X +y? = 


(а) 16 (b) + 16 (c) 11 (d) x 11 


tween y and X is eccessu. 
(а) Ху=5 (буу=3-Х с=т 


5 The relation which represents the direct variation be 


(d) n = 


<< |+ 
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ыыы ЖБ ее! Examinations 
e If X- {1 3. 5} and R is a function on X where R = {(a » 3) »(b $1) ›(1 ›5)} : 


then the numerical value of a + b = 


ооо оное 


(a) 4 (b) 6 (c) 8 (d) other. 

2 ? ll = Bi | А E . манои 
Bl (ах = { | »zero 2,3} ` Y={1 ozero » $ 44} and is a relation from X to Y 
where "a R b" means "The number a is the multiplicative inverse of the number b" for 


each a EX +b EY , write R ›апа represent it by an arrow diagram and show if R is 
a function or not ? And why ? 


[b] From the data of the following table answer the following questions : 





1 Show the kind of variation between X and y 
2 Find the constant proportional. 


3 Find the value of y when X = 3 








[a] If a » b » c and d are in continued proportion › prove that : —— = с 
6+9 с?а+а 
[b] X216) » Ү= {2,3} ап2= 12,5 ,6} > find: 
4 n(X^) 2) (Z - Y) x (XZ) 





4 | [a] Two integers the ratio between them is 2 : 3 5 if you add to the first 7 and subtract from 


the second 12 › the ratio between them becomes 5 : 3 » find the two integers. 


[b] If the function f : f (X) 2 3 Х- 6 represents a straight line passing through the point 
(a »2 a) » find the value of a › and find the intersection point of the straight line with y-axis. 


EE ——————— 


[a] Calculate the standard deviation for the following data : 


16 532 ›5 , 20 › 27 rounding the result to one decimal place. 

[b] Represent graphically the function f : f (X) = (Х- 2)? » taking xE[- 1, 5] 
and from the graph deduce : 
(1. The equation of the axis of symmetry. 


'2 The maximum value or the minimum value of the function. 


(М) od алое И (OW) lol, зая 41 
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Algebra and Statistics — 


чо El-Dakahlia Governorate SEN 
ЪУ—_ к — 


Answer the following questions : (Calculator is permitted) 








[а] Choose the correct answer : 


1 The point (X - 3 ,2 — X) lies in the fourth quadrant » then X = е 


(а) 4 (b) 3 (c) 2 (d) | 
gilfd(X)zeX48,d (2) 20 sthen с = «es 
(a) 8 (b) 6 (с) 4 (d) - 4 
3 На,2 ‚4 5b are in continued proportion › then a + b = -------------- 
WE (b) 4 (с) 6 (d) 9 
2с2-3Ь? 


[b] If b is the middle proportion between a and c » prove that : 7 
2 Инь НИН 
[a] Choose the correct answer : 


čj fy xX sy o then y a EAA 


(a) X d (5 = (c) - (d) x?d 
2 The standard кш of the values 5 55 55 , 5 equals -.............. 

(a) zero (b) 5 (c) 6 (d) 2 
3 The function а: d (X)zx*- (X — 3)? is Of the -.............. degree. 

(a) zero (b) first (c) second (d) third 


[b] If (- 1 » 2) is the point of the vertex of the curve of the function d : d (Х)=ах?—-6х+с 
» find : the value of c 


T 


[a] ff 3a2 4b 2 6c find :a:b : c >and the value of; 722 
a 


С 
[b] f X 2 [-2.-1 50,1 ; 2} >R isa relation on the set X where "a R b" means "a is 
the additive inverse of the number b" for every a EX and b EX ‚state R , then 
represent it by an arrow diagram » and mention giving reasons if R represents а 
function or not. 


EQ —n——Á—s or IÓÜ—Ó—náÍ— m 


а | [a] If X 2 z + 8 where z varies inversely as y and z 2 2 when у= 3 find hen ido: 
between y and X » then find : y when X = 3 


Ed 2X5 о r(X)2X- б » prove that : т) 








=. 


Jg [a] Calculate the mean and the standard deviation of the following data : 5 5758 59 56 
[b] If (X-—2 5377 ')=(3 51) sfind: Ху 
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Ismailia Governorate 


- м t t нь 


< 





Answer the following questions : 


uU Choose the correct answer from those given answers : 


A136 +N 16 =............... 


(a) 10 (b) 24 (с) 52 (d) 100 
2 The middle proportional between 3 , 27 is 


LE ооо оно 


(a) 9 (b) -9 (c) & 9 (d) 1 
S3 Iff Q0 22 э еп f (2) + f (-2) =. ан, 


(а) zero (b) 4 (c) - 4 (d) 1 


4 The positive number which twice its square equals 50 is 


(a) 5 (b) 10 (c) 25 (d) 100 
5 ИХ+у=Ху=5 athen X^y e y? xz. — 

(a) 10 (b) 15 (c) 20 (d) 25 
6 The simplest and easiest method of measuring dispersion is 


(a) the range. (b) the standard deviation. 


(c) the arithmetic mean. (d) the mode. 


[a] If X = 12 ‚3 ‚5} a Y={4 3:658, 10} апа К is a relation from X to Y where 
"a R b" means "2 a = b" forallaCX ,b EY 


1] Write R and represent it by an arrow diagram. 


2 [s the relation R a function ? Why ? and if it's a function ; find its range. 


[b] The ratio between two integers is 3 : 7 If 5 is subtracted from each of them › then the 
ratio becomes | : 3 ; find the two integers. 








———— 


Е [a] As Yousef was reading a book » he found out after 3 hours 50 pages remained › 
after 6 hours 20 pages remained. If there was a relation between the time (t) and the 
number of pages (y) Is a linear relation. 


[1 | Represent the relation between (t) and (y) › then find the algebraic relation between them. 
(8) How much time did Yousef takes to finish reading the book ? 


(3) How many pages left when Yousef started reading ? 








[b] If X ›у y zand l are proportional quantities » prove that : у x: = Es: 
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BE If y < X and y = 40 at X = 14 s find the relation between X and у, 
then find the value of X when у = 80 


В] ИХ x V = {(1,2),(1,3) (2,2) 50523] 
ind: 1 XUY 2 n(Y ^) 
5 ` . - ` H г M | — 
|5. [а] Represent graphically the function f : f (X) = (Х- 2)" » taking X Е|-! ›5] 
And from the graph find : 
1 The coordinates of the vertex of the curve. |2 The equation of the line of symmetry, 
3 The maximum or the minimum value of the function. 


[b] Find the standard deviation for the following set of values : 13 › 14 » 17 » 19 ,22 


COREE OA 
„и P — ——— —À 


Answer the following questions : (Calculators are allowed) 


Choose the correct answer from those given : 
A If 25:3 Е {2 55} х{х,6} s then x 2. 


(3) 6 (b) 5 (c) 3 (d) 2 
2 (/5- 3) (/5+ 3) —Rl pee 
(a) 8 (b) 2 (с) 4 (d) —4 


3 The positive square root of the mean of the squares of deviations of the values from 
their arithmetic mean is called ............... 


(а) the range. (b) the arithmetic mean. 

(c) the standard deviation. (d) the mode. 
4 If the number 2. + 124 9 then bz ·.............. where b z 0 

(a) ] (b) 2 (c) 3 (d) 4 
5 Z ИМЕ 

(а) @ (b) Z (c) N (d) IR 
6 И = T = m (where m CIR*) » then = көөнө нө 

(а) т (b) m? (c)2 m (d) 2 m? 


[a]If X 2 [152 3} , У={1,4,6 ‚9 } and В is a relation from X to Y where "а R b" 
means "a - b " foralla€ X ›БЕУ 

1 Find the relation К 2 | Represent the relation R by an arrow diagram. 
3 [s R a function ? Why ? 

n 2c*-3b? c 


[b] If b is the middle proportional between a and c » prove that : = 
2Ь°-3а а 
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[a] If (2 Х,4) = (8 ,у+ 1), find Maxi y? 
[b] If y Х and y-2when Х=8 , find : 


.1 The relation between y and X .2 | The value of y when X = 12 





| = 
ui [a] Draw the curve of the function f:f(M=x74+1, taking X E[-2 , 2] 


and from the graph find : 
.1 The coordinates of the vertex of the curve. | 2 | The equation of the axis of symmetry. 
.3 The minimum value. 


_2a-b+5c 


ғас 
[b] 2 3 4 3x 





s find: X 


[a] I X = {1 ‚3 55} and В is a function on X where R = { (а »3) »(b » 1) s (1 ‚5)} find : 


1) The range of the function. (2) The numerical value of the expression a + b 


[b] Calculate the standard deviation for the values :8 59573655 


Чч Port Said Governorate 
| Е \ 








Answer the following questions : 


Choose the correct answer from those given : 


а) [1 ;3]- (0.11 = — 


(a) ]1 ›3[ (b) ]1 53] (с) [1 »3[ (d) {3} 
[2] If 2% = 26 , then X = ----....-...... 

(a) 3 (b) 4 (c) 6 (d) 64 
3) 2096 from 10 pounds = pounds. 

(a) 2 (b) 2.5 (c) 5 (d) 20 
4) Ип (Х) =3 эп (X x Y) = 12 then n (Y) = зз... 

(а) 4 (b) 9 (c) 15 (d) 36 
(5) ИЗа=4Ь thena:bz зе 

(a) 3:4 (b) 4:7 (c) 3:7 (d) 4:3 


(6) The range of the set of the values 7 »3 ›б 59 and 5 equals --............. 
(a) 3 (b) 4 (c) 6 (d) 12 
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B [а] If X = 1293 s4} , Y= {25354555657 +8} sR is a relation from X to Y where 
"aR b" means "а = + b" for each a € X » b EY » write R and represent it by an arrow 


diagram, Show that R is a function from X to Y and find its range. 
[b] If f (X) 2 4 X + b and f (3) = 15 , find : the value of b 
lalfffQ)zx?-3x , g(X)=X-3 
1 Find: f (V2 ) +3р (V2) (2) Prove that : f (3) = g (3) 20 
[b] Represent graphically the quadratic function f where f (X) = X? XER, 


consider X Є [~ 3, 3] ‚ from the graph deduce the vertex of the curve » the minimum 
value of the function 5 the equation of the axis of symmetry. 


—— ——— т 


Е [a] If b ist 


НИ 





he middle proportional between а and c » prove that : nae - o = = 


[b] If y oc X 5 where у = 14 when X = 42 , then find : 


^ The relation between X and y (8|The value of y when X = 60 


[a] Calculate the standard deviation for the values : 16 532 55 ,20 527 


[b] If the height of a right constant cylinder (constant volume) is (h) varies inversely as 
the square of its radius length r and h = 27 cm. when r = 10.5 cm. , 
find h when r= 15.75 cm. 


XONZCETTEÓÉQ 
a) N 


Answer the following questions : (Calculators are allowed) 





Choose the correct answer from the given ones : 


1 If n (X) 23 n(Y?)24 »then n (X x Y) = TOTNM C 


(a) 6 (b) 12 (c) 18 (d) 36 
2 The range of the set of the values 7 »4 56 59 and 5 equals ............... 

(a) 3 (b)4 (c) 5 (d) 6 
Зи =5 » then у à mmm 

(a) X (b) x (c) X-5 (d) X4 5 
| 3 3 2 > ‚РТТ 
4 На + x^? s then X 

(a) 3 (b)2 (c) 3 (d) 4 


5 The third proportional of the two numbers 3 and 6 is 


(a) T (b) 2 (с)9 (4) 12 


46 





Scanned with CamScanner 











—— а, Hi 
6 he soluti Se 3 эл ws r 2 а Си D fa 
6 | Ion set of the equation (X - 1) = 9 in R is 


(а) {4} (b) (- 2} (с) 14 5-2} (d) {3} 


(a — 206 ЧЕ á —— | = рну А 
Bl агх={1 (956) » У={3,4,5,6} , Z= {4} »then find : (X - Y) x Z 


b.c c 


| | | 2 2 
[b] If b is the middle proportional between а and c » prove that ; 2+ -= a 


—Ó —— —— Ue — B — Om E——e 





M MM ÁÁÁ— 


E ia If y x — and y = 3 when X - 2 





. | Find the relation between X and y (2) Find the value of y when X = 1.5 
* X + 
[b] If = = = —— 5 prove that : 


1) Each ratio is equal to 2 (unless X y 2 0) [2]Зу=2 2 


[a] If C^ >y + 1) - (8 53) 5 find the value ог: [x «3 y 


[b]If =1-1,0,2,3} , v- 10,1 ›4 »6 ,9] and В is a relation from X to Y 
where "a R b" 5 means "a? = b" for each a CX »bEY 


(1) Write В and represent it by an arrow diagram 


(2) Show that В is a function from X to Y and find its range. 


[a] Calculate the arithmetic mean and the standard deviation of the set of values : 
72 553 561 570 559 


[b] Represent graphically the function f: f (x)=x?-2 , x Є [-3, 3| 
From the graph deduce : (1) The vertex of the curve. 
[2] The equation of the axis of symmetry. 


чо Kafr El-Sheikh Governorate 


Answer the following questions: (Calculators are permitted) 





uU Choose the correct answer from those given : 


ТИХ = |- оо ‚0[ » then X = — — 


(a) IR (b) [0 ‚ oo[ (с) ]- со 50] (ФК. 
+ 
(2) The function f : f (X) = (X - 2) - X? is of the e. degree. 
(a) first (b) second (c) third (d) fourth 
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3) If X (X — X)? = 36 of a set of values and the number of these values = 9, 


then сб = ............... 

(а)2 (b) 18 (с) 27 (d) 4 
4 The middle proportional between 3 X? and 27 X is ss" 

(9x? (b) +9 x4 (с) +9 x? (d) 9 x4 
5 Ify^«4x?z4xy „Ней зынан 

(дуе X (b) ya x? Oya% у 
6142} хіх,у} = {02 54) › 25.3] then X- y Sere 

(а) 1 (Б) — 1 (c) +1 (d) zero 





[a]If X21-15152] › Y={254,6 ›8} апа R is a relation from X to Y » where 
"a R b" means "b = 2 a+ 4" for each a € X » b EY » write В and represent it by an 


arrow diagram › and show if R is a function or not ? If R is a function mention its range. 
21 Х-у 


[b] If : Ta == » prove that : ух z 





[a] Represent graphically the function f : f (Q 2 X?-2x › ХЕ[-2 , 4] 
and from the graph deduce : 


1) The equation of the line of symmetry. 


(2] The maximum or the minimum value of the function. 











3 
[b] If a » b » c and d are in continued proportion » prove that ; —*— = — € _ 
6+9 с?а+аз 
| Х+у ytz ztX ~ X+ytz _ 17 
9 [a] If 3 ^ 8 6 ЕЕ 


[b] If the point (а » 4) is one of the points of the function g : IR —— IR 
where g (X) 2 2 X +b »then find the value of : 6a + 3b 





А [2] The following table represents the daily wages of a set of workers in a factory : 









Set of wages 


Number of workers 


Find the mean and the standard deviation of the wages. 


[b] If the straight line which represents the function f : IR ——- R 5 f (X) =a X + b cuts 


from the positive part of y-axis 3 length units and passes through the point (1 › 5), 
find : the value of each of a » b 
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9А 


Land! ы, 


ИИ 





Answer the following questions : (Calculator is permitted) 


Choose the correct answer from the given ones : 
14 If 3*2 9? , then X = ............... 


(a) 3 (b) 4 (c) 6 (d) 64 
.2 The range of the set of the values 7 »3 56 58 and 5 equals зе 
(a) 3 (b) 8 (c) 11 (d) 5 
3 If the point (X 4 ,2 — X) where X CZ is located in the third quadrant › 
then X = ............... 
(a) 2 (b)3 (c)4 (d) 6 


(4) The relation which represents the direct variation between the two variables X and y 


(а) Xy 27 ()у=Х+5 с) = @&=7 
[5| The solution set of the equation X 2.55 20inIRis e 

(a) {5 »- 5j (b) [- 5 ›5] (с) 5 (d)- 5 
(8]If (3 ›‚5) € 13 ‚6} x {у 98} o then y = vee 

(a) 8 (b) 6 (c) 5 (d) 3 


€— A ИЕ 
Е [a] If X = {2 5355} 9 Y={4 56 ›8 › 10} and В isa relation from X to Y where "a R b" 


means "2 a = b" for alla C X » b CY 
(1] Write К (2] Show that R is a function and find its range. 


2 342 
[b] If b is the middle proportional between a and c » then prove that : а = | E _ с 
—- 2 å 


Е [а] If y х 7 апау = 9 when Х=2 » find : 


(4| The relation between y and X 
12 , find : the value of a 


[2]The value of y when X = 3 


[b] If f Q9 = 5 X + a and f 2) = 


Е ших= {3,4} › Y={4:5} > Z - (6 5] find: 
1(X-Y)xZ [2]n (X x Y) 
. o Й 49 
[b] Find the number that if subtracted thrice of it from each of the two terms of the ratio 69 


the ratio becomes = 
(V S£) Y eg / ssl Y/ (ЕЛА) ook, айм 49 
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iati wing data : 
B [a] Calculate the mean and the standard deviation of the following 
8513520516518 521 


- р >XE[-3 ,3 
[b] Represent graphically the function f where f (X) = 3- X^ » where [-3, ] 


and from the graph deduce : 
ени | | . | — alue of the function. 
1 The equation of the symmetry axis. (2) The maximum val 





Answer the following questions : (Using calculators is allowed) 


u Choose the correct answer : 


If (x + 1 27) = (- 1 »y) › Шеп the point (X » y) lies in the 77 quadrant. 
(a) first (b) second (c) third (d) fourth 
2 If + += 5 y then X = ............... 
(a) 2 (b) 4 (c) 3 (4) 3 
.3 Twice of the number 28 is ............... 
2” (b) 216 (c) 24 (d) 2? 
4 If Xy = 12 › then y varies directly as ------......... 
(а) x (b) x - 12 (c) X (d) X +12 


5 Omar bought 4 notebooks and 3 pens › he paid 50 pounds for them. If the price of a 
pen is twice the price of a notebook ; then the price of a notebook is 


— pounds 
(a) 4 (b) 5 (c) 10 (d) 20 

5 If the range of the set of the values 7 › X » 8 59 and 5 is 6 5 then X = ............... 
(a) 3 (b) 4 (c) 6 (d) 12 








[a]If X2 [2,51 , Ys (152) › Z- [3] find: 
1 п (Хх Y) [2] (УПХ) хи 


| ‚8а+5Ь 
[b] If a=2 b » find the value of : та 2b 


ЫДд— 
Е [а] ИХ 2 [15253] » Y= 11 : 5 Ec ғ il and R : X — Y , where "а В b" means 
"а is the multiplicative inverse of b" for alla EX »b EY 
(1) Write R and represent it by an arrow diagram 


[2 ) Is R a function ? Write its range. 


[b]If f =4Хча › r(1)- 12 » find : the value of a 
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E iar 


[b] If y varies Inversely as X s and y 


_ c? 


| 
w] 3 
b+d са+а 


a sb scand d are in continued proportion » prove that : — 


=3 when X z2 

1 Find the relation between X and у Find the value of y when X = 3 
—— 
B [a] Graph the function f where f (3024- X? , XE [-3, 3] » from the graph determine : 
ates of the vertex of the curve. 
2 The equation of the symmetry 


14 The coordin 


axis of this function. 
[b] Calculate the mean and the st 
3365759415 


O Beni Suef Governorate Дэм 
ня Р 


Answer the following questions : 


andard deviation of the following data : 





(Calculator is allowed) 


u Choose the correct answer from those given : 


.1 The middle proportional between a and c equals ............... 


(a) (a *c W= (c) +ас 


(Ч) ас 

2 

.2 The difference between the greatest value and the smallest value of a set of data is 
called +++»... 


(a) the range. (b) the arithmetic mean. 


(c) the mode. (d) the standard deviation. 


ak ee 


(a) 4 (b) 2 (c) - 2 (d) +2 
az is a rational number if X # ---..-......... 

(a) 7 (b) - 7 (c) 1 (d) zero 
5 If the point (a » 3 — a) lies on the X-axis » then a = ee.. 

(a)zero ` (b) 3 (c) - 3 (d) 5 
86/If - X»3;thenX€--- 

(а) [- 3] (b) ]3 » [ (с) |- 5 3| 


=== 


Е [ах = {2,5}, У={3,2} » Ze {3}, па: 
1) Хх aY? i3 (X1) xZ 


[b] Find the positive number which if we add its square to each of the two terms of the 
ratio 5 : 11 itbecomes 3: 5 


— 
———————— 





(d) |- со »- 3[ 
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Bl talit sa =x?-Y2x , goo x«t 


1 Find: f (3) & 35 (12) о Prove that : f (12) =g(-1) 
[b] If y varies inversely with X and y = 3 when X = 2 » find : 
1 The relation between X and y го The value of y when X = 1.5 


L4 la] fX 2 (1.2. 3} ‚ У={6,7,8} апа В is a relation from X to Y where "a R b" 


means "a + b = 8" for all a ЄХ and b EY › write R and represent it by an arrow diagram. 
Is R a function ? Why ? 
Xy. z 2y-z | 
[b] If —2-— ==, рроу TELS док. PS A 
374 < ° prove that 3Xe2342 2 








—— — — —— 
- —— ——— ——— rr —— — 











[а] Calculate the arithmetic mean and the standard deviation of the following values : 
731635135955 


[b] Represent graphically the function f : f (X) = X? -2 X where X E[- 1 » 3] and 


from the drawing deduce the equation of the axis of symmetry and the maximum or 
minimum value of the function. 


TD El-Menia Governorate 


Answer the following questions : (Calculators are allowed) 





uU Choose the correct answer from the given ones : 


т (7-15) (17415 ) = 


(а) 2 (b) 12 (o) 247 (d) -215 
2 If Xy 23 ,theny x eee 

(a) X (b) X-3 ЕЗ (d) х+3 
з [1,3] - {0,1} 2 eee 

(a) ]1 ›3[ (b) ]1 »3] (o [1 ›3[ (d) {3} 
4 The arithmetic mean of the set of values 8 »9 › 7 » 6 and 5 equals ............... 

(a) 5 (b) 2 (c) 3 (d) 7 
5 2096 of 10 pounds = eee pounds. 

(a) 2 (b) 2.5 (c) 5 (d) 20 
'8 If the point (X - 4 »2 – X) where X EZ is located in the third quadrant › 

then X2 e) 

(a) 2 (b) 3 (c) 4 (d) 6 
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B [a] Find the standar ЖГ 
: e standard deviation of the values:6,8, 10 512 and 14 


[b] IfX={2,5} , Y={1 52} , Z- 13] find: 
in (X x 2) 


Em. g(Y(|X)xZ 
| 3 , р m 
[a] If y œ x АЧ y = 3 when X = 2 find : 
1 The relation between X 
Ib] If X2[1,.3,4 s5} 


Where "a R b" means " 


and y 12 The value of y when X = 1.5 


> Ys11525,3,4,5 : 6] and В is a relation from X to Y 
an . a *bz7"foreacha € X ,b CY , write R and represent it by 
arrow diagram. Show if R is a function from X to Y or not. Give the reason. 





X 2 mE MEN 
i4] [a] mE = 3 »find the value of the ratio; 2 Х+2у 
6y-x 


b i i 
[b] If sisi uneton f : R — R where f (X) = 4 X-a is represented graphically by a 
straight line Intersecting the X-axis at the point (2 » b) » find: a,b 


[a] If b is the middle proportional between a and c ; prove that : Er x 


bec c 
[b] Represent graphically the following function and from the drawing deduce the 


coordinates of the curve ; and the equation of the symmetry axis and the minimum or 
the maximum value of the function f : f (X) = X22. , where x E[-3 .3] 


CORI a 
Re o TRUM А 


Answer the following questions : (Calculator is allowed) 





u Choose the correct answer : 


11]255]U {2} 2 reece 

(a) ]2 ›5[ (b) [2 ,5[ (c) ]- e» 5 oof (d) [2 55] 
(2) 102-82 = ............... 

(a) 8 (b) 6 (c) 4 (d)2 
з Тһе solution set of the equation : X (X - 1) 20 in R is «+... 

(a) {0} (b) {1} (с) {0 51} (4) @ 
[4] ЕЗа=8Ь ›Шепа : beer 

(a)-8:3 (b) 8:3 (c)3:8 (4)-3:8 


5)  Ху=5 ›Шепу сх с сс 


| 
(а) x (b) X- 5 (c) X «у 
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B ТЕ `арреагапсе of ап odd number 
8 If a regular die is thrown once › then the probability of appea 


(d) + 
(a) zero (b) Ø (c) | ә] 


= ——————._. 


| | А exe | an arrow diag 
[ИХ ={1,5,6\ , Y={2,4 ‚5р 5 find X x Y and represent it by an arro gram. 


| , HT» 22,2 
[b] Represent graphically the quadratic function f : f 02 ХТ ? хЕ|-2 ›2], 
from the graph deduce : 


1 The equation of the axis of symmetry. 


2 The maximum value or the minimum value of the function. 


[а] (ХХ =4Х+т , f (3) = 15 5 find : the value of m 


2 а — 
[b] == = 29-65 » then find : the value of X 


ck C m CMM 


|a | [a]Ify x X y 23 when X-2 » find : 





.1 The relation between yoxX (2) The value of y when X = i 
21012 
[b] If b is the middle proportional between a and c › then prove that : x LB ae Е 
+ с 


[а] IfX= {15355} › ү={2,3,4,6}ап В isa relation from X to Y 
where "а R b" means "a + b = 7" for each a C X b CY 


1 Write К and represent it by an arrow diagram. 
2 Show И R is a function or not. If В is a function › find its range. 


[b] Calculate the mean and the standard deviation for the values: 8 ,9,7 ,6,5 


a 
чо Souhag Governorate S b 
-—— dM t А 


Answer the following questions : 





(Calculators are allowed) 


Choose the correct answer : 


1 The simplest dispersion measure is 


(4) the mean. (b) the median. (c) the range. (d) the mode. 
2 20% from 100 pounds = ............... pounds, 

(a) 5 (b) 10 (c) I5 (d) 20 
3 [3 :7] - {3 (TT nein 

(a) [3 ,7[ (b) ]3 , 7] (с) |3 57[ (d) [3 , 7] 
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.4 The solution set of the equation : 


(a) {- 3} (b) {3} 


x? —^9 ee () in R is.» 


(с) {-3,3} (d) © 
ка 
(5) И п (Х) =5 , n(Xx Ty (Os then ü CY) = «ens 
| (a) 4 (b) 3 (c) 2 (d) 1 
6) "" relation representing the direct variation between the two variables y and X 
1% бөрө еъ ао ааа 
(а) Ху=: (0) у= Х+ 3 с^. 4 х _ У 
| n X. 3 
[a] ЧУ = 4 »find the value of : zu 
Х+5у 
ИХ 2 {1,2 ›3} , Y=41 E = » X } and В is a relation from X to Y 
where "а В b" 


means "a is the multiplicative inverse of b" for all a ЄХ 5b CY › write 
R and represent it by an arrow diagram. Is R a function ? Why ? 


[а] If = 14,5 57} >R isa function on X and В = ((a 55) »(b »5) (4 » 7)] » find : 
[1| The value of a+b [2] The range of the function. 
[b] Represent graphically the function f:f(X)=2=X%", XE [-3 53]; 
from the graph deduce : 
1) The coordinates of the vertex point of the curve. 
[2] The equation of the axis of symmetry. 


[3] The maximum value of the function. 





a+b? a 


bc с 
[b] From the data of the following table » answer the following questions : 


|4] [a] If b is the middle proportional between a and c › prove that : 





T] Show the kind of variation between y and X 
(2| Find the constant proportion. 
(3) Find the value of y when X = 2 2 


[a] If the point (a » 3) is located оп the straight line which represents the function 
f :R—+R where f (X) 24 X- 5 » find : the value of a 


[b] Find the standard deviation of the set of the values : 15 › 19 , 20 521 , 25 
55 
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Answer the following questions : (Calculators are permitted) 








Choose the correct answer from those given : р 
| ша o in THE eene uadrant. 
1 The ordered pair (X a y ^j » where X #0 »y #0 lies in the Ч 
- һ 
(а) first (b) second (c) third (d) fourt 


2 The positive square root of mean of the squares of deviations of the values from their 
arithmetic mean is called ............... 


(3) the range. (b) the median. 
(c) the standard deviation. (d) the mode. 


t] If Ju and X + 17 are two prime numbers А Шеп "A es qase E EUR 


(a) 1 (b) 2 (c) 3 (d) 5 
4 If Ху= 5 » then y « — ккал йа 


1 
(а) X (b) X (с) x? (D —; 
5 If X = {3} › then n (X2) =............... 
(а) 1 (b) 9 (с) {(3 ›3)} (d) 3 
5 The ratio between the area of a square of side length / and the area of a square of side 
length 3 [ equals ............... 
(a) 1:3 (b) 3:1 (c) 1:9 (d)9:] 


Е [a] ИХ={11,2,3} , У={0,1,2,3 »4} апа В is a relation from X to Y where 'aR b" 
means "b —а = 1" foralla EX »b EY , write R and re 


present it by an arrow diagram. 
Show that R is a function and write its range. 


a b c .a-b*tc 1 
[b] Ищ=5 = 3 prove that :7— 7 = 3 





3 


[a]If yoc X ›у= 2 when Х = i Write the relation between yand X, 


then find the value of X when y = 15 


[b] If the point (a » — a) lies on the straight line that re 
» find : the value of a 


——— —— — 


presents the function f : f (X)2X-6 


o [a] If y is the middle proportional between X and 7 » pr 


ИХ 21253] › Y- (s) , Z={4,5} , find: 
i1 (X-Y)xZ i2JX x(Yf2Z) 


=> 


XZ _ X 
y (y +z) Xy 





ove that : 
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ЕЁ] [a] Represent graphically the function f:feosiex-ay , xE[056]> 
from the graph find : 


|1 The vertex of the син, T : ini | 
X Of the curve, ? The maximum or minimum value of the function. 


[b] Calculate the arithmetic mean and the standard deviation for the following data : 
73.354 562 571.60 


WO) Luxor Governorate 


Answer the following questions : 





uU Choose the correct answer : 








4 i of the number 34 = ............... 

(a) 3 (b) 32 (c) 3? (d) 2? 
2 Ит(Х^)=4 5 n(XxY)=6 ,thenn (Y Ð = e 

(a) 12 (b) 9 (c) 6 (d) 3 
з 14,6[N {4,6} a... 

(a) {5} (b) [4 56] (с) {4 » 6] (d) Ø 
4 If X sy »z are in continued proportion » then X = ---............ 

ТУ (b) yz (o Y- (d) = 
э) oa = 

(a) 2 (b) 16 (c) 8 (d) 4 
6 If all the values are equal › then -.......-....-. 

(a) X-X»0 (b) X- X «0 (c) X 20 (d)o 20 

fajifX={2,1} » У={4,0} » 2= 4555-2] > find: 
a XxY [2] (УП 7) xX (3) п (У?) 


[b] Find the number which if subtracted from the first term of the ratio 15 : 13 and added 


to the second term » then it becomes 3 : 4 


m ЕЕӘрәшәӘиишинарина — 





Jg [a]If f 022 X*a › g (X) = X^ + a and if f (2) + g (- 4) = 30 » find : the value of a 


"TON acc o mac 
[b] If a » b »c and d are proportional quantities » prove that : Bad EIS 





—— ee 


| un 4 T" е | r4 | 
[a] If X = [o 91525 +} and R is arelation on X where "a R b" means 
"a is the multiplicative inverse of b" for each a EX » b € X » write К and represent it 


by an arrow diagram. Is R a function or not ? 


(А: Neg / altel РИ (OW) oU, уай 57 
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[b] If y oc X? and y = 64 when Х=2 » find : 


"E Eni 

[1] The relation between X andy (2) The value of y when X = 5 
EEUU EM Ann L c Ыар ена Н 
Jg [a] Calculate the mean and the standard deviation for the values : 22 520 »20 520 518 


—  — 








[b] Represent graphically the function f : f (Х) = х?-4Х+ 5 where ХЄ [0 » 4] 
» then from the graph find : 
(1 | The equation of the axis of symmetry. 


(2i The maximum or the minimum value of the function. 


ot Уй 
(22 Aswan Governorate | 
ee a В 


Answer the following questions : 





(Calculator is allowed) 
Choose the correct answer : 


м] Ив (X?) 29 à n(XxY)-26 „Шеп n (Y) = - — 


(a) 2 (b) 3 (c) 4 (d) 6 
2)Ifxy=3 » then y œ TESTEN 

(a)3 x 3 1 x 

a (b) x (c) X (d) = 
(3) [2 ›5] - 12 ОВЕ онен 

(a) [1,6] (b) 2 (с) ]2 ›5[ (4) {0} 


(а) 50 -4[8 = ............... 
(а) ү 200 (b) {98 (c) 42. (4) {18 


—42 
5) МУ, (х -X ) = 48 of a set of values and the number of these values — 


12, 
then С = ............... 
(а) –2 (b) 2 (c)4 бы 
If X-y-5 d Х+у= 1 s then Х?-у2 = ИИ 
ux d 


——— 
Bl ta) ИХ={1,3,4,5} » У={1,2,3,4,5 »6} and R is a relation from X to Y 
where "а В b" means "a + b = 7" for each а C X »bEY 
1] Write R and represent it by an arrow diagram. 
`2) Is R a function ? and why ? 


[b] Тус X and y = 6 when X 2 3 , find: 


(1) The relation between X and y 
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[2] The value of y When Х = 5 
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a] Represent er; ally a | 
Е [a] Represent graphically the function f:f (O=4-X? staking xe[-3; 3] and from 
the graph deduce 


: the coordinates of the vertex point of the curve » the maximum 
value of the function 


and the equation of line of symmetry. 
b] Find the positive whieh i ! : 

[b] € positive number which its square is added to the antecedent of the ratio 29: 46 
and subtracted its square fei : | | 

and subtracted its square from its consequent the ratio becomes 3 : 2 


——e IR > f(X)=6X-a 


_ ; 
uU [a] If the straight line which represents the function f : К 
intersects the y-axis at the point (b 5 2) 5 find : the value of each of a and b 


[b] The following frequency distribution shows the marks of a number of students in 
an exam : 





Find the standard deviation of the marks. 


a ——Á— —— —Ó——— — — —— 


[a]IFX 2 (153 S] апа В isa 











function on X where К = {(a 93) »(b ›1)›(1, 5)! s find : 








.1 The range of the function. [2] The value of a + b 
[b] If a » b » c and d are proportional quantities » prove that : Б E i = с 


We) New Valley Governorate 


Answer the following questions : (Calculator is allowed) 





wW Choose the correct answer from those given answers : 


(1. The next in the pattern үз ‚12 „|27 1 48 is eene 
(a) [50 (b) 75 (o) 60 (d) [90 
2) The point (-3 » 4) lies in the «7777 quadrant. 
(a) first (b) second (c) third , (d) fourth 
(3, If y varies inversely with X » and X E E] when y = ү » then the constant 
RE equals И 2 o2 " s | 
4) If the point (a » 3) is located on the straight line which represents the function 


f :i——-IÉ where f 0024 X-5»thenaz c 


(a) 2 (b) 3 (c) 4 (d) 5 
B] is one of the measures of the dispersions. 
р (b) The arithmetic mean 
а) The median 
NA (d) The mode 


(c) The standard deviation " 
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; 2 
8] If (X + 1)? is one of the linear factors of the expression (X 2 – 1) » then the other 
factor 1$ Ks E Xa MEE 
2 2 
(a) (X - 1)? (b) (X - 1) (c) (X? +1) (d) (X ^ - 1) 











——— — Ó—Ma— мои 
—— - — — — — 


B ajitx={2,3 5] , У={4,6,8 › 10} and Ris a relation from X to Y where "a R t 
means "2 a =" ога а CX »b CY 
1) Write В and represent it by an arrow diagram. [2] Show that R is a function. 


3X+2y 


[b] If- = = » find the value of the ratio : 
6y-X 





[a] If X x Y= lO 5D ›(1 53) ›(1 ›5)} › then find : 
UX Y (2)YxX [з)ү? 


21 X- 
[b] асч = > › then prove that : y œ z 





la] If f OO-4X +Ь апа 4 f (3) =5 » find : the value of b 
2 


[b] If a » b » c and d are in continued proportion » then prove that : 





a?—3c 
2 


b 
3g? d 





[a] Calculate the standard deviation for the values : 12 , 13 16,18 521 


[b] Represent graphically the function f:f M=(X- 3)? › XE [0 : 6] » from the 
graph deduce the vertex of the curve › the minimum value of the function 
» the equation of the axis of symmetry. 


We» South Sinai Governorate 


Answer the following questions : 





ul Choose the correct answer from the given answers : 
1f(25,3)€1255] x {X54} ,ћепх=.--............ 
(a) 2 (b) 3 (c) 4 (d) 5 
[ejf Xy-5 » then y с M 


] 
(2), (b) X (c) X-5 (d) Х+5 
[3)............... is one of the measures of the dispersions. 
(a) The arithmetic mean (b) The median 
(c) The mode (d) The standard deviation 
(4| The mean of the values 1 »2 »3 54 and 5 equals .............. 
(a) 5 (b) 4 (c)3 (d) 2 
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4 
(a) X (b) x3 


(c) x? (d) X 
И 
8]If += 3 sthenas. РТН 

5 

а) 2 5 

(а) 2 (b) - 5 (c) 4 (d) - 4 

t [a] ={1} , У={2,3} ` 2=12,5,6}, 
find: 1 Хх (YAN 2) [2] п (ХхУ) i3JZ-Y 


[b] Represent graphically the function f:f(=x*-4 , ХЕ[-3 ,3] › Нот the 
graph deduce the vertex of the curve , the minimum value of the function. 


Е rear ‚3 “ 5] > Y= {152535455 : 6} and R is a relation from X to Y where 
а means a*bz-7"foralla CX »b CY , write R , and represent it by an arrow 
diagram and also by a Cartesian diagram. Is R a function ? and why ? 


[a]Itf yoc X » y=6 when X23 » find the value of y when Х = 5 


[b] Find the positive number which if we add its square to each of the two terms of the 
ratio 5 : 11 it becomes 3 : 5 





[a] If a » b » c and d are in continued proportion › then prove that : ge =—— 
= а 


[b] The following frequency distribution shows the ages of 10 children : 


Г Amsmwas [58 | 9 [л 
[Number ofeitren| 1 | 2 [э [э [1 10 


Calculate the standard deviation to the ages in years. 


We» North Sinai Governorate 











Answer the following questions: (Calculators are allowed) 


|1) Choose the correct answer from those given : 


4416 +ү-8= "e 


(а) -4 (b) -2 (c) 2 (d) 4 
2] № (9,4) Є {9,7} х{Х,›5} ›Шеп Х = еее 

(a) 9 (b) 4 (c) 7 (d) 5 
(3J]If Xx?- y22 12 | Х+у=4 then X-y- —— 

(a) - 3 (b) 3 (c) 4 (d) 12 
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4) The fourth proportional of the quantities 2 » 3 » 6 equals === 


(a) 9 (b) 3 (c) 12 (d) 18 
| 94.3.3 then X =............... 
— 4 x 2" ~ 
(a) 2 (b) 3 (c) 5 (4) 4 
6 The range of the set of the values 3 »5 96 57 59 equals сезсе 
(a) 3 (b) 4 (c) 6 (d) 12 


| 


[a] If X 812.3 s4} , У={2,3,4,5,6,7,8} апа В isa relation from X to Y 
where "a R b" means "а= d b' for all a € X »b €Y 


(1) Write R and represent it by an arrow diagram. 





(2) Show that В is a function from X to Y and find its range. 


[b] If y œ X and y = 2 when X = 8 ; find : the value of y when X = 12 





El га)ту(ху=4х+ъ , £(3)=15 ›Йпа : the value of b 
3X+2y 
6y-X 





[b] i = = » then find the value of : 





|2) [a] If (6 b- 3) = (2-а,›-1) »find : the value of a+ b 


X. 235 
[b] If b is the middle proportional between а and c » prove that : = m 2 = = 
Б + с 





B [a] Calculate the arithmetic mean and the standard deviation of the set of the values : 
23 512 »17 »13 › 15 


[b] Graph the function f : f (30 24- X ? where X € [-3, 3| and from the graph find : 
(1| The vertex of the curve. (2) The equation of the axis of symmetry. 
(з) The maximum value of the function. 


| (26) Red Sea Governorate m 
— SS 


meee ee OMEN 





Answer the following questions: (Calculators are allowed) 


Choose the correct answer from those given : 





(4) The range of the set of the values 7 +3 »6 ›9 › 5 equals ----........... 


(a) 3 (b) 4 (c) 6 (d) 12 
(8]If X 23 " у= 5 ›Шеп у“ = ————— 
(a) 243 (b) 125 fey 13 (d) 8 
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(3| The relation which represents the direct variation between the two variables X and y 








eyes (b) y=X+3 «з= 9 = 
[4] Х-у=5 , Х+у = | „еп Х2-у2=.... uuu 
(a) 5 (b) 4 (c) 25 (d) 55 
5] Ип (Х ^) 2 9 › then п (X) = oa 
(a) | (b) 3 (c) 6 (d) 9 
6][3,›5]-]3,5] = — Sidhe 
(а) [3 ›5[ (b) {3,5} (с) {3} (d) {5} 
[a] If X x Y={(2 ›2) 2.5) ,(2,7)} » find: 
AVY (2) x? 
[b] If 5a=3b , find the value of : ^ 2* 25. 
4a+2b 
[a] If y œ —- and y 23 when X= 2 » then find : 
(1) The relation between X and y (2) The value of y when X = 1.5 


[b] The opposite figure represents the function f : f (X) =X? -2 
» find : 


(1) The point of the vertex of the curve. 
(2) The equation of the line of symmetry. 


(3) The maximum or minimum value of the function. 








ug [a] If X = {— 2,-1.0,1, 2} , R is a relation on X where "а В b" means 
"а is the additive inverse of b" for each a ЄХ » b € X » write R and represent it by an 
arrow diagram. 
a-b | b 
а — b+c 








[b] If b is the middle proportion between a and c › prove that : 


Bg [a] Represent graphically f : f (©) =Х-3 › then find the points of intersection with 
X-axis and y-axis. 


[b] Calculate the standard deviation for the values: 8 59575655 
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Answer the following questions : (Calculators are allowed) 


uy Choose the correct answer from those given : 


1 The relation which represents the inverse variation between the two variables X and y 


(а)у=5 Х (у= = Х (ys X (d)y-2 X45 
2 If 2% = 4? ,then X = ............... 
(a) 3 (b) 4 (c) 6 (d) 46 
з [1 ‚5]-{0 ЕРРЕТИ" 
(a) ]1 ›5[ (b) ]1 ›5] (c) [1 › 5[ (9) {5} 
'4 If the arithmetic mean of the set of the values a »5 »8 »7 »6equals 6 s then a= ·-----------:: 
(a) 4 (b) 6 (c) 8 (d) 30 
Б) З ә +у=з üben M eodein 
(a) 2 (b) 4 (c) 3 (d) = 
6 | The linear function f : f (X) 22 X- lis represented by a straight line cutting y-axis at 
the point +--+ 
(a) (0 » 1) (b) (0 ›- 1) (c) (1 »0) (d) (- 1 50) 


a [a] If X = {13 › 14 343 > 84} »and R is a relation on X such that "a R b" means 
i "the two numbers a and b have the same unit digit" for all a © X ; b € X ; write R and 


represent it by an arrow diagram. Is R a function ? Why ? 


[b] If y varies as X and у = 10 when X 2 7 »find X when y = 20 





El laitx- {3,4} › У={4,5} › Z7 0655] > then find: 
4Xx(YO02  (8X-YxZ 


X*y _ Y*7 _2+Х th rove that =2—~ 
[p] 5 5 “m+n n+l Е l m-l 


н —— 


[а | [a] If f : R — 3 IR 15 represented d by a straight line cutting X-axis at (3 » b) 
where f (X) = 2X-— a »find : "3а+ 5 Б" 
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[b] The following is the frequency distribution for a number of defective units which 
are found in 100 boxes of manufactured units : 


ааа [Dr 


Find the standard deviation to the defective units. 










= 
——— 


g [a] Fr = = > then find the value ог; 5-3. 
А b+a 


[b] Represent graphically the function f : f (x) = X?-3 , x € [- 3 »3] and from the 
drawing deduce the coordinates of the vertex of the curve » the equation of the 
symmetry axis and the minimum or the maximum value of the function. 


EUNDO tt 
MR. 
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Quizzes J 








on lesson 1-unit4  / 





Choose the correct answer from those given : S | tere | 
1 In the opposite figure : $ | LS mna 
ABC is a triangle in which : m (Z A) = 90° Í 


‚ AB = 5 cm. and BC = 13 cm. › then tan B = ........... j и В 

(а) >; (b) 24 с) 13 (a) 25 
|2|If A ABC is a right-angled triangle at B and cos А = 0.6 » then sin A = ........... 

(a) 5 (b) 2 (с) 2 (d) 2 
(з For any two acute angles A and B » if m (Z А) + т (Z B) = 90? s then ........... 

(а) sin А = cos B (b)sin А = sin B 

(c) tan А = tan B (d) cos А = cos B 





В ABCD is a trapezium in which : AD//BC › m(Z В) = 90° 
IT AB =4ст. › AD=7cm. » BCz 10 ст. 
» prove that : cos (Z DCB) - tan (Z ACB) = = 








till lesson 2 - unit 4 





Choose the correct answer from those given : 





3 , 
(1 If sin X = ud where X is the measure of an acute angle » then X = ........... 


(a) 30° (b) 45° (c) 60? (d) 90° 
2 If A ABC is a right-angled triangle at B » sin C = = and AB = 6 cm. › then 
АСЕ Pm. 
(a) 5 (b) 10 (c)6 (d)3 
з Ет(4 А) = 75° › sinB =cosA » where Z B is an acute angle 
э Пеп m (Z В) = ee 
(a) 45? (b) 75° (c) 15? (d) 105? 





[a] Without using the calculator : find the value of X that satisfies : 
43 tan X = sin 30° cos 60° + cos 30° sin 60° (where X is the measure of an acute angle) 

[b] In the opposite figure : 
AD L BC > АВ = 13 cm. › АС = 15 cm. › CD =9 cm. 


Find in the simplest form the value of the expression : 
tan (Z CAD) + tan (Z BAD) 
tan (Z CAD) - tan (Z BAD) 





же г o сашдыаыыг 








| Е} гата (1,3) » B(4»3 » С(7,7) 
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Till lesson 1 - unit 5 





==” 








Choose the correct answer from those given : 
[1| The distance between the point (2 » — 4) and the X-axis is -+= length unit. 
(a) 2 (b) -4 (c) 245 (d) 4 
(2) If cos 3 X= 5 where 3 X is the measure of an acute angle » then X = .......... 
(a) 10° (b) 20° (c) 60° (d) 90° 
(3 | If the distance between the two points (К »0) › (0 »3) is 5 length units » thenk = .......... 
uz (b) 4 (c) -4 (d) +4 
[a] If the point А (8 » 9) lies on the circle whose centre is M (2 › 1) » find the area of 
this circle (Л = 3.14) 
[b] XYZ is a right-angled triangle at Y sin which XY = 5 см. » XZ = 13 cm. 


Find the value of : cos X cos Z —sin X sin Z 


Till lesson 2 - unit 5 


Choose the correct answer from those given : 


4] A(152) » B 3-4) »then the midpoint of AB is =- 





(а) (2 » 4) (b) (2 »- 1) (c) 2 » 1) (d) (- 2 » 1) 
(2) ABC is a triangle in which AB = ВС 25cm. » АС = 572 ст. 
> then tan (Z C) = ·------::: (5 
ES 1 a 
(a) 12 (b) 5 (c) 1 (4) 7 


з) If the origin point is the midpoint of AB where A (25—3).thenBz ~ 
(a) © 3 » 2) (b) (-2 »3) (c) (C2 »-3) (d) (2,3) 


» prove that : A ABC is an isosceles triangle and calculate its area. 


[b] If tan2 X = EL Lu where 2 X is the measure of an acute angle » then find X 


1 — tan? 30° 
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Quizzes 7 


| 
-___ ТО Tilllesson3-unit5 / 
A al 


Choose the correct answer from those given : 


|^ Тһе straight line which passes through the two points (0 » 0) and (2 › 5) 
is parallel to the straight line whose slope equals .......... 


2 2 -5 -2 
(a) 5 (b) 5 (с) 5 (d) 5 
(2) If ABCD is а square where А (- 1 » — 4) and C (5 › 4) 
» then the slope of BD equals .......... 





(a) 4 G (b -5 (c)-4 (d) 4 
з v. x= where X is the лш of an acute ade ;thensin2 X = .......... 
(a) 1 (b) E (c) i (d) + 


12 


a [a] Prove that : The straight line which passes through the two points (3 »— 2) and (6 » 1) 
is parallel to the straight line which makes an angle of measure 45? with the positive 
direction of X-axis. 


[b] FAQ ,2),В(1,-1 


)›С (-2 5-2) and D (- 1 » 1) are four points in a perpendicular | 
coordinates t з peo that : the figure ABCD is a rhombus and find its area. 







Till lesson 4 - unit 5 





SEO 


Choose the correct answer from those given : 


.1 | The straight line whose equation is : 2 X — 3 y = 12 intercepts from the negative 





part of y-axis a part of length ........... length unit. 
(a) 4 (b) -4 (c) 12 (d) = 
2 In the opposite figure : 
sin B + cos Cz ........... 
| (a) 1 (b $ 
(с) - (d) zero C B 








з | The equation of the straight line whose slope equals + and intercepts 3 length unit 
from the negative part of y-axis 1$ ........... 


(a)2y=X-3 (D2y-X-620 
(с) 2у-Х+6=0 = 6 =0 


© If the points A (1 +0) » В(-1,4) » CC ›8) авар (9 4) 
(1] Prove that : BA // CD and equal in length. р Prove that : m (Z АВС) = 90? 
(3) Find : The equation of the straight line which passes through the two points A and С 
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Revision for the important rules and laws 





of trigonometry and geometry 


air Trigonometry 


„чи ШИШ! 














Remember The main trigonometrical ratios of the acute angle and the 


To important relations between them 
The trigonometrical ratios of the angle A The trigonometrical ratios of the angle C 
Opposite AB 


Opposite — BC 








in A = —————— = — j T m 
= Hypotenuse АС к Hypotenuse АС 
Adjacent АВ Adjacent BC 
e cos A = ————— = —— e cos C = = 
Hypotenuse АС Hypotenuse AC 
О it O it 
СА pposite ВС sim pposite _ AB 


Adjacent AB Adjacent BC 





| Some important relations 


sin А 
| ө{апА = 
cos А 


ет (2 А) + т (4 C) x 90? „Шеп sin = соз С ‚соз А = sin C 
ө If sin = cos С ог cos А = sin С »then m (Z А) + m (Z С) = 90° 





ЕТ riittlilly 
Remember \ The trigonometrical ratios of some angles 
Te 





e sin 30° = e sin 60° e sin 45° = 


e cos 30° = e cos 60° e cos 45° = 


e tan 30° = e tan 60° e tan 45° = 1 





Notice that | 


If cos Ө = 0.7152 » then we use the calculator to find Ө by using the keys as the 


following sequence from left : (grrr) (cos). )(7 2104205 20220206) 
Then 0 = 44? 20 25 
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\ Trigonometry and Geometry 





БТ а 


Remember \ The important laws 
"m 








| The law of the distance between the two points A › В (the length of AB) : 







AB =1 (difference between X-coordinates)? + (difference between y-coordinates)? 


The law of finding the coordinates of the midpoint of AB: 
( X,+X, у,+у, ) 
АЕ a 











„шап ТТТ 


Кетет рег 
[Шинин 





Given two points on the line as : 








Given the measure of the positive angle which the straight 






m = tan Ө 
line makes with the positive direction of X-axis » say 0 


Given the equation of the straight line in the form : m = b where 


y=bX+c b is the coefficient of X 













Given the equation of the straight line in the form : 






_ —coefficientof X _ -a 


aX+by+c=0 . coefficientofy ^ b 


m = m, because the two 
Given the slope of the parallel straight line to it » say m, | | 
slopes are equal. 


Given the slope of the perpendicular straight line to it » т = 1 because : 


say m, mxm,--1 
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Important remarks on the slope of the straight line } 


e The slope of e The slope of y-axis 
| X-axis equals 0 is undefined. 
e The slope of the e The slope of the 
straight line parallel 


straight line parallel to 
to X-axis equals 0 





y-axis is undefined. 


e The slope of the straight |. 
line which makes an line which makes an 


acute angle with the — ` obtuse angle with the 
x 
O| Positive 


n ue direction TP 2 ~F direction 
X-axis is positive. of X-axis X-axis IS negative. Y of X-axis 


positive direction of positive direction of 


Positive 


e The two parallel straight e The two perpendicular straight L; 
lines their slopes are lines the product of their 


equal. slopes equals — 1 


i.e. ÉL, // L, »then m, =m, ie. ИТ, LL, »thenm, xm,=-1 





Remember \ The equation of the straight line 
[JI pt TE 





e The equation of the straight line whose slope = m and cuts y-axis at the point (0 » c) is : 





у=шт Х+с L J 






| For example : 









| e The equation of the straight line whose 


slope is — 2 and cuts from the positive part of y-axis 7 units is: y 2-2 X +7 





e To find the equation of the straight line whose slope is 3 and passes through the point (1 »— 2) : 











‘ The slope = 3 





'. The equation of the straight lineis: y=3 X+c 


» then substitute by the point (1 » — 2) to find the value of c as the following : 





—2=3xl+c »>then:c=-—5 


‚г. The equation of the straight line is: y 23 Х- 5 


(V if) Y eg / alte] Y/ (OW) obito за iis ГЭ 
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Important remarks on the equation of the straight line 


6) The equation of the straight line which passes through the origin point О (0 » 0) is: 
y =m X where m is the slope. 

© The equation of X-axis is : y = 0 and the equation of y-axis is : X =0 

© The equation of the straight line parallel to X-axis and cuts y-axis at the point (0 с) is: 
y=c 

© The equation of the straight line parallel to y-axis and cuts X-axis at the point (a » 0) is: 
Х=а 





энш ИШ 





Remember \ Some rules and remarks which help you to solve the exercises 








) То prove that the points А » B and С are collinear 


We will prove that : 
e The slope of AB = the slope of BC C B А 


or e АВ + ВС =АС (where АС is the greatest length) 


To prove that Фе points A › В and С are vertices of a triangle | 
We prove that : 


e The slope of AB s the slope of BC 


or e АВ + BC > AC (where AC is the greatest length) Á C 


To determine the type of the triangle ABC according to its angle measures 





We compare between : (АС)? , (АВ)? + (ВС)? where AC is the longest side » if : 


А 
E B C B C B 
(АС)? < (AB)? + (BC) (АС)? = (АВ)? + (BC) (АС)? > (АВ)? + (ВС)? 
„Шеп: » then : > реп: 
A ABC is acute-angled. A АВС is right-angled at В | A ABC is obtuse-angled at В 
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ли 


“ To prove that the quadrilateral ABCD is a trapezium 
We prove that : 
The slope of AD = the slope of BC ; then AD // BC 





» the slope of AB the slope of DC , then AB is not parallel to DC 


Ө To prove that the quadrilateral ABCD is a parallelogram | 


D Я А 
С В 
e By using the slope › we prove that : D А 
The slope of AD - the slope of BC ; then AD // BC 
» the slope of AB - the slope of DC , then AB // DC 
e By using the distance between two points » we prove that : Ев 
The length of AD - the length of BC , ће length of AB - the length of DC 
e By using the midpoint of a line segment › we prove that : 


The midpoint of AC is the midpoint of BD › then: AC » BD bisect each other. 





) To prove that the quadrilateral ABCD is a rectangle 

* First we prove that : The quadrilateral ABCD is a parallelogram by D. 
one of the previous methods 

» then prove that : 

mL АС = BD (By using the distance between two points) _ Е 

e The slope of AB x the slope of ВС 2-1 › then: AB LBC 


@ To prove that the quadrilateral ABCD is а rhombus | 


* First we prove that : The quadrilateral ABCD is a parallelogram 


D A 
» then prove that : 
e AB = BC (By using the distance between two points) 
or e The slope of AC x the slope of BD =- 1 ;then ACL BD 
C B 


* We can prove that the quadrilateral ABCD is a rhombus directly by using the distance 





between two points 
We prove that : 
АВ = BC = CD = DA 
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^3 To prove that the quadrilateral ABCD is a square 


* First we prove that : The quadrilateral ABCD is a parallelogram 





» then prove that : 
e АВ = BC (By using the distance between two points) 


and the slope of AB x the slope of BC =-1 ; then АВ L BC 





or e AC = BD (By using the distance between two points) 





| and the slope of AC x the slope of BD =-1 > then AC L BD 


* We can prove that the quadrilateral ABCD is a square by using the distance between two points 
We prove that : 

АВ = ВС = CD = DA ; then the quadrilateral is a rhombus 

9 then prove that : AC = BD 


и) To prove that the points A › B › С lie on one circle of centre M 


By using the distance between two points 





We prove that : MA = MB - MC A 
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| Answer the following questions : 


| ul Choose the correct answer from those given : 


| tan 45? = ·.............. 

(а) 1 (b) 242 (oi (2 

(2\Ifsin X = = › X is an acute angle › then m (4 X) = eeren 
(a) 45° (b) 60° (c) 30° (d) 90° 

з The distance between the two points (3 ›0) and (0 »— 4) equals --------------- length units. 
(а) 4 (b) 5 (c) 6 (d) 7 

[4] Х+у=5 » КХ+2у = 0 аге perpendicular » then К = ·------------: 
(а) - 2 (b)- 1 (с) 1 (d) 2 

5)ІҒА (5,7) » B(15»- 1) ›Шеп ће midpoint of AB is с: 
(а) (2 ›3) (b) (3 ›3) (с) (3 ›2) (d) (3 $4) 

(8) The equation of the straight line which passes through the point (3 » – 5) and parallel 
to y-axis is --------------. 
(a) Х = 5 (Бу=-5 (c)y=2 (d)X=—5 











|2] [а] Without using calculator › prove that : sin 60? = 2 sin 30° cos 30° 
[b] Prove that : The points A (C3 ›-1) › B (655) and C (3 › 3) are collinear. 


[a] If 4 cos 60? sin 30° = tan X » find the value of X » where X is an acute angle. 


[b] If the midpoint of AB is C (6 »— 4) where A (5 » — 3) › find the point : B 


uU а] If the straight line L, passes through the points (3 › 1) » (2 » К) and the straight line L 
WE [a] 1 p 2 
makes with the positive direction of the X-axis an angle of measure 45° 
» find the value of k if L, // L, 





[b] ABC is a right-angled triangle at C» AC =6cm. » BC=8cm. 
Find : (1) с0$ А cos B — sin А sin B 
[2] т (Z B) 
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| B [a] Find the equation of the straight line whose slope is 2 and passes through the point (1 ›0) 


[b] Prove that : The points A (3 »—1) › B(-4»6)and C (2 »— 2) which belongs to 
an orthogonal Cartesian coordinates plane lie on the circle whose centre is M (— 1 »2) 
Find the circumference of the circle. 





Answer the following questions : 


\ 1] Choose the correct answer from those given : 


[1] 2 sin 30? tan 60? = ............... 





43 
| (a) V3 (b) 3 (с) = (а) i 
| (г) The equation of the straight line which passes through the point (— 2 ›- 3) and parallel 
tO XHAKIS IS «emen 
(а) X=-2 (b) X2-3 (c)y=-2 (d)y=-3 


= 3 | | 
з Ifcos X= = s Xis an acute angle » then sin 2 X= зз] 


3 ] 
(a) 1 (b) LE (c) - 2 (d) —= 


үз 


(4| A circle of centre at the origin point and its radius length is 2 length units › 
which of the following points belongs to the circle ? 


(a) (1 »-2) (2515) ^ @(¥3>1) (d) (0 » I) 
| ‚5 | The perpendicular distance between the two straight lines: Х-2=0,Х+3=0 
| equals ·-----.--.---. length units. 
(а) 1 (b) 5 (с) 2 (d) 3 
elif Y з n are the slopes of two parallel straight lines » then К=з 
(a) 6 (b)-4 © 3 (2 








—————— 
В [а] If cos E tan 30° = cos? 45° , find т (Z E) » E is an acute angle. 


[b] Show the type of the triangle whose vertices are А (3 »3) » B (155) and C (1 ›3) 
due to its side lengths. 





| 


[a] Find the equation of the straight line which passes through the points (1 › 3) and (- 1 »—3) 
and prove that it is passing through the origin point. 
[b] If the point (3 » 1) is the midpoint of (1 » y) » (X »3) » find the point (X › y) 
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\ 4] [a] Find the equation of the straight line which intercepts the two axes two positive parts 
of lengths 1 and 4 for X and y axes respectively and find its slope. 


[b] ABC is a right-angled triangle at B › AC = 10 cm. and BC = 8 cm. 
Prove that : sin? A + 1 = 2 cos С + cos? А 





п [а] Prove that : The straight line which passes through the points (- 1 » 3) › (2 » 4) 
is parallel to the straight line: Зу-Х-1=0 


[b] ABCD is a trapezium › AD// ВС , m(ZB)=90° , AB=3cm. › BC=6cm. 
and AD = 2 cm. 
Find the length of DC and the value of cos (Z BCD) 
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Model for the merge students 





Answer the following questions : 


@ Put (И) or (X): 


[1] The distance between the points (9 › 0) › (4 › 0) equals 5 length units. ( 
[2] Нап E = 1 »then m (Z E) = 45? ( 
з The straight line y = 2 X + 1 intercepts a part of length — 1 from y-axis ( 
[4] If АВ L CD , then the slope of AB x the slope of CD-1 

(both of AB and CD arent parallel to any axis) ( 
[5 )їап 60° = б ( 
6 НА(1,2) » В (3 >4) ‚ then the midpoint of AB is (2 »3) ( 











а Choose the correct answer from those given : 


1 The distance between the point (4 » 3) and X-axis is ............... length units. 
(a) - 3 (b) 5 (c) 4 a) 

2 |4 cos 30? tan 60° =............... 
(a) 3 (b) 2 3 (с) 6 (4)12 


Зз Х+у=5›КХ+2у=0 are parallel › then k = ·--·----------: 
(a) - 2 (b)- 1 (с) 1 (9) 2 

4|Тће points (0 » 1) » (3 › 0) and (0 94) --------------: 
(a) form а right-angled triangle. (b) form an acute-angled triangle. 
(c) form an obtuse-angled triangle. (d) are collinear. 


EJ If AB // CD and the slope of AB = = » then the slope of CD -"— 


-— _3 
(а) 3 (5) 5 (c) 4- (d) 5 
'6JIfsinXz 4 » X is an acute angle »then sin 2 X = eee 
1 (з 1 
(а) 1 b) = с) — а) = 
(b) 4 (ges (d) T 
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(EJ Join from column (A) to column (В): 


The slope of the straight line which is parallel to X-axis is 


(2! sin? 30° + cos? 30° = 


(3) If ABCD is a rectangle where А (- 1 »— 4) » C (5 › 4) › then the length 
BD length units. 


(4) The equation of the straight line which passes through the origin point 
and its slope is2 is y = ·---.-.----.... X 


(5| The equation of the straight line which passes through the point (2 » – 3) 
and parallel to X-axis is y = ·-----......-:. 
2 tan 30° _ 
1 + tan? 30° 


|6| The value of : 
14. Complete the following : 
(1) If AB // CD and the slope of AB = ab » then the slope of CD = 

2 


12 | In the opposite figure : 


ABC is a right-angled triangle at B 
s АВ = 3 cm. and BC = 4 ст. 


5 then sin С Zee C 
(3| If the point (0 » a) belongs to the straight line: 3 X -4y = – 12 » then a = 
(4) If X cos 60° = tan 45? s then X = vee | 





mo o3 9 ROB OR RO ваа 


5) The distance between the point (4 › 3) and the origin point in the coordinates plane 
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Answer the following questions : (Calculator is allowed) 


Choose the correct answer from those given : 
If AB 1 CD and the slope of АВ = + › then the slope of CD = + 


2 
(a) 2 (b) 5 ()-4 (4—2 
2] The number of symmetry axes of an isosceles triangle equals зз 
(а) 1 (b) 2 (c) 5 (d) 4 
[3] tan 60? tan 30° = ·-............. 
(a) sin 30? (b) tan 30? (c) tan 45? (d) cos 60? 
(4| The sum of the measures of the interior angles of the quadrilateral equals --------------- 
(a) 540? (b) 360° (c) 180? (d) 90° 
[5| The equation of the straight line which passes through the point (2 » 3) and is parallel 
to X-axis icc 
(a) X22 (b) X 23 (c) y 22 (d)y 23 
6) The perimeter of the square whose surface area is 100 cm? equals з cm. 
(a) 10 (b) 20 (c) 40 (d) 50 


B [a] If X sin 45? cos 45° = sin 30° ; find the value of X (Showing the steps of the solution). 


[b] Find the equation of the straight line which its slope is 2 and passes through 
the point (1 › 0) 


E га] XYZ is a right-angled triangle at Y in which XY 26cm. » YZ=8cm. 
Find the value of : cos X cos Z — sin X sin Z 


[b] ABCD is a quadrilateral › whereA(2»4) » B(-350) » C(-75.5) » D(-259) 
Prove that : The figure ABCD is a square. 





V [a] In the opposite figure : 
i ABCD 15 a rectangle » AB = 15 cm. 
» AC = 25 cm. 





Find : (1| The length of BC 2) т (4 ACB) 
[3] The area of the rectangle ABCD 


C ||... B 


[b] If C (6 » — 4) is the midpoint of AB where A (5 »— 3) » find the coordinates of the point B 
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Bg [a] If the straight line whose equation is a X + 2 y — 7 = 0 is parallel to the straight line 
which makes an angle of measure 45? with the positive direction of X-axis 
» find the value of a 


[b] Find the equation of the straight line which passes through the two points (4 »2) › (- 2 »— 1) 
» then prove that it passes through the origin point. 


€ Giza Governorate 4 


Answer the following questions : 





\ 1] Choose the correct answer : 


1| ИзшХ= i where X is an acute angle » then sin 2 X = ··--.--........ 


(а) 4 (b) 1 (с) 5 (d) LE 
(2) The distance between the point (4 › 3) and y-axis equals эзе length unit. 
(a) -3 (b) -4 (c) 3 (d) 4 
(з) The points (8 › 0) › (0 ›6) › (0 50) «ee 
(а) form a right-angled triangle. (b) form an obtuse-angled triangle. 
(c) form an acute-angled triangle. (d) are collinear. 
Га) If (5 +7) » B(15- 1) > then the midpoint of AB is -e 
(а) (2 »3) (b) (3 »3) (c) (3 »2) (d) (3 › 4) 
(5) The equation of the straight line which passes through the point (1 » – 3) and is parallel 
to X-axis 15 «ee 
(a) X23 (b) yz 1 (c) y 2-3 (d) Х=-3 
6) The opposite figure represents a quarter of a circle with radius 2 cm. long 
» then its perimeter = ee cm. 
(a) 2 Jt (b) 5 7t 
(c) U+4 (d) 4л+4 





| | ЕН = 
а [a] Find the equation of the straight line which its slope is 2 and passes through 
the point (1 »— 1) 
[b] ABC is a right-angled triangle at C in which AC=3 cm. » BCz4cm.Find: 
1] cos А cos B - sin А sin B 2 т(/ В) 


18) [a] Without using calculator › prove that : sin 60° = 2 sin 30? cos 30? 


[b] If the straight line L, passes through the two points (3 » 1) » (2 » k) and the straight 
line L, makes with the positive direction of the X-axis an angle of measure 45° 


» find the value of k if L, L L, 
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\ 4] [a] If cos Е tan 30° = cos? 45° , then find m (Z E) where E is an acute angle. 


[b] Show the type of the triangle whose vertices are the points : 
A d :3) › B(155) > C(1* )w with е to its side i 





B [a] Find the slope of the straight line 5 X + 4 y + 10 =0 » then find the length of the 
y-intercept. 





[b] Prove that the points A (3 »— 1) » B(-456) › C(25—2) which belong to 
a perpendicular coordinates plane passing through the circle whose centre is the point 
M (— 1 »2) » then find the area of the circle. 








Answer the following questions : (Calculators are permitted) 


09) Choose the correct answer from those given : 


1 В AB // CD and the slope of AB- 2 » then the slope of Ср 


(а) 3 (b & (c) (052 
.? In the opposite figure : A 
ABC is an isosceles triangle and a right-angled triangle at A 
„Шеп tan C = -.............. B 
(a) iD (b) 5 (с)1 «т 
3 ІА ,В are two acute angles and т (Z А) + т (4 В) = 90° » m(ZA)zm(Z B) 
, then e 
(a) sin = cos В (b) sin А = sin B 
(c) tan А = tan B (d) cos A = cos B 
(4) A circle of centre at the origin point and its radius length is 2 length unit » then the 
рое belongs to it. 
(a) (1›—2) )(—2,]5) (c) (0 » 1) а (73 » 1) 
_5 If X » Y are two supplementary angles and m (7 X) = m(Z Y) »then m (Z X) = ------.---..-. ° 
(а) 30 (b) 45 (с) 60 (4) 90 


6 The parallelogram whose diagonals are equal in length and perpendicular is the ............. 


(a) square. (b) rhombus. (c) rectangle. (d) trapezium. 
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— [a] Find the value of X which satisfies : X sin 30? cos? 45° = sin? 60° 


| 
|" > ғ 


[b] ABCD is а parallelogram where A (3 ›2) › В (4›-5) » С(0 ›-3) Find the two 
coordinates of the point at which the two diagonals intersect » then find the coordinates 


of the point D 

















| 


|3. [a] Prove that the points (3 »— 1) › В(-4 ›6) апас (2 ›- 2) аге located on a circle 
whose centre is the point M (— 1 »2) » then find the circumference of the circle. (Л = 3.14) 


[b] Find the equation of the straight line which is perpendicular to the straight line whose 
equation is X + 2 y + 5 = 0 and intercepts a positive part from y-axis that is equal 


to 7 units. 


\ 4 | [a] Prove that the straight line passing through the two points (— З »— 2) »(4 »5) is parallel to the 


straight line that makes with the positive direction of the X-axis an angle of measure 45° 








[b] ABC is a right-angled triangle at C АС 26cm. » ВС=8 cm, 
Find the value of : cos A cos B — sin À sin B 











a [a] Let A (4 »—6) » B (3 7) and C (1 »—3) Find the equation of the straight line which 
passes through A and the midpoint of BC 











v 
> 


[b] In the opposite figure : 


ABCD is a rectangle where АВ = 15 cm. 
; АС = 25 cm. 


Find : (1| m (4 АСВ) 
[2 | The surface area of the rectangle ABCD 


15cm. 


єў El-Kalyoubia Governorate Д 








Answer the following questions : 


Choose the correct answer : 


1ТЕ cos ES = i where > is the measure of a positive acute angle »then X = +--+ ° 
(a) 30 (b) 90 (c) 60 (d) 120 

‚2 | The triangle whose area is 24 cm? and its height is 8 cm. » then the length of the base 
corresponding to this height is ==- cm. 
(a) 16 (b) 6 (c)3 (d) 2 
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3 \If CD is parallel to y-axis where C (k »4) » D(—5 57) s then k = сс 
(a) 5 (b) 7 (c)—5 (d) 4 


4 | The equation of the straight line passing through the origin point and its slope = 1 


(ayzx (b)y=-X (c)y22X (d)y =O 
_5|If the point (0 » a) belongs to the straight line 3 Х-4у+ 1220 , then a = ·-----------.-. 
(a) 4 (b) - 3 (c)3 (d)- 4 
.8|In A ABC ; if (AB)? > (ВС)? + (АС)? > then Z C is ceecee angle. 
| (a) an acute (b) a right (c) an obtuse (d) a straight 





Ba [a] If the distance of the point (X » 5) from the point (6 » 1) equals 245 length unit 
| » then find the value of X 








[b] Without using the calculator › find the numerical value of the expression : 
sin 45? cos 45? + sin 30? cos 60? — cos? 30° 








ЕЙ [a] ABCD is a parallelogram where A (3 ›2) » B(4»-5) » С©,-3) 


Find the two coordinates of the point at which the two diagonals intersect » then find 





the coordinates of the point D 


[b] ABC is a right-angled triangle at B in which AC = 10cm. › BC=8cm. 
Prove that : sin? А + 1 22 cos? C + co? А 














\ 4, [а] If the straight line L, passes through the two points (3 » 1) and (2 » k) and the straight 
line L, makes with the positive direction of the X-axis an angle of measure 45° 
› then find k if L, // L, 


[b] Find the equation of the straight line passing through the point (1 » 2) and 
perpendicular to the straight line X - 3 y --7z0 





|5) [а] In the opposite figure : A D 
ABCD is a rectangle in which | | 
АВ = 15 cm. and АС = 25 cm. - 
Find : 1 m (4 ACB) Б а 


‚2 The surface area of the rectangle ABCD 


[b] Find the equation of the straight line which intersects from the X and y axes two 


positive parts whose lengths are 4 and 9 length units respectively. 
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Answer the following questions : (Calculator is allowed) 


\ 1] Choose the correct answer from those given : 


|1| If cos (X + 25°) = i » X is the measure of an acute angle › then X = .......-..-.... А 
(а) 20 (Б) 35 (C) zero (d) 5 
| 2 | The straight line whose equation is 3 y 22 X—6 sits slope = «+--+ 
2 Э 
(а) 2 (b) = (с) 6 (d) 5 


(3) The equation of the straight line which passes through the origin point and makes with 
the positive direction of X-axis an angle of measure 60° is 


CE 5 ea à BOR OR ооо 


(a) X23y ()ysY3x42 (c)y=3X (d) y=3 x 


4| If ABC is a right-angled triangle at B and sin A= 5 > then cos С = sees 


2 3 4 5 

(a) 7 (b) = (c) = (d) = 
(5| The distance between the point А ( 2 » 4) and the origin point equals эз length unit. 
(92 (b) 232 (с) 342 (4) 442 


6 | If the slope of the straight line L, is = and the slope of the straight line L, is — where 
a»bzOandL, LL, »thenabz eenen 


(a) 2 (b) 2 (c) 15 (d) — 15 





| i , | . sin 30° sin 60° _ ө 
a [a] Without using the calculator » prove that : sin 45° cos 45° = COS 30 


[b] Prove that the points (3 »— 1) › В (-4,›6) › СС ›-2) which belong to an 


orthogonal Cartesian coordinates plane lie on the circle whose centre is M (- 1 » 2) » 
then find the circumference of the circle. 





L3. [а] If A(5»1) » В(3›-7) » С(1І › 3) аге three noncollinear points » find the NN 
equation of the straight line which passes through the point A and is parallel to BC 
[b] In the opposite figure : 
ABC is an isosceles triangle where 
АВ = АС = 10 ст. » ВС= 12 cm. 
Find : (1) sin B 


B 12cm. C 
га | The area of the triangle ABC 
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e— — - m C = = ‚> — 


V [a] If ABCD is a parallelogram A (3 »3) › В(2,-2) » С(5,-1) 
» find : 1 The coordinates of the point of intersection of the two diagonals. 
|2 | The coordinates of the point D 


[b] Find the equation of the straight line which passes through the two points (4 » 5) › (0 » 3) 
» then find the coordinates of the intersection point of the straight line with X-axis. 





187 [a] If cos X = sin 30? cos 60° 
» find : 1 The measure of angle X (where X is an acute angle). 


|?tanX 


[b] Find the equation of the straight line which cuts 3 units from the positive part of y-axis 


and is perpendicular to the straight line B 4 — = | 


El-Monofia Governorate 

















Answer the following questions : (Using calculator is permitted) 


EI Choose the correct answer : 
1 cos (X + 15)? = £ › then sin (75 — 399 = oe 


2 

(а) i (b) = (c) "я (а) 1 

12 A circle is drawn inside a square where the circle touches its four sides. If the 
perimeter of the square is 56 cm. » then the surface area of the circle is --------------- cm? 
(a) 2 (b) 77 (c) 112 (d) 154 

з The number of sides of the regular polygon in which the measure of one of its interior 
angles is 144° equals ·----:--:::::-. sides. 
(a) 7 (b) 8 (c)9 (d) 10 

(4 | Ап isosceles triangle › the lengths of its sides may be 4 cm. »9 cm. 9 ecer cm. 
(a) 4 (b) 9 (c) 13 (d) 36 

`5 The distance between the point (— 2 » — 3) and X-axis equals эзсез length units. 
(a) 2 (b) 3 (c) 2 (d) -3 

(8 The equation of the straight line which its slope = 4 and cuts the y-axis at the point 
(0 5 3J Ба 
(а) 2у= 2 X+6 (у= 2 х 
()у= i X43 (9 2у= Х+3 


(Y i£) Y ug / ое! Ү/ (od) А, уай 89 
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B [a] Without using calculator › find the numerical value of the expression : 


sin 30° cos 60° + cos 30° sin 60° — tan? 45° 


[b] AB is a diameter in circle М if A (7 »—3) and В (5 › 1) where JU = 3.14 » find: 
The surface area of the circle. 


2) The coordinates of the centre of circle M 


Bg [a] ABC is a right-angled triangle at A » АВ = 5 cm. and BC = 13 cm. 
Find the numerical value of the expression : sin C cos B + cos C sin B 


[b] Find the equation of the straight line which passes through the point (1 » 3) and is 
perpendicular to the straight line passing through the two points (5 » 0) and (2 › 1) 





B [a] In the opposite figure : 


A бт. р 
ABCD is ап isosceles trapezium › its area = 36 cm 
‚ AD // ВС ; AD = 6 cm. and BC = 12 cm. 
Find the value of : sin B + cos C B nr C 


[b] Show the type of the triangle ABC according to its angles measures 
if its vertices are A (C1 »3) » В (5 31) and С (6 54) 


Я [a] Find the slope of the straight line and the length of the intercepted part from y-axis 
where its equation is 4 X - 5y 10 =0 





y, 
[b] In the opposite figure : B(-3 ›6) 
CD passes through the 5 
two points А (3 » 2) » B (- 3 › 6) and 
cuts the two axes at C and D respectively. aor 
Find with the proof : 
— О 
(^| The equation of CD Р 


(2 | The area of ће triangle DOC where О is the origin point. 


X 





Answer the following questions : (Calculator is allowed) 





Choose the correct answer : 


1) The perpendicular distance between the two straight lines у – 4 = 0 and y + 5 = 0 
equals з length units. 
(a) 1 (b) 5 (c) 9 (d) 4 
90 
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| 2 | The equation of the straight line passing through the point (3 » — 2) and parallel to X-axis 


| (a) X23 (b yz2 (c)y 2-2 (d) Х+у=1 
| з |І the straight line whose equation is y =k X + 1 is parallel to the straight line whose 
equation is 2 y - Х= 0 › Шеп К = .............. 





(a) 1 (b) 5 (c)2 (9) -2 
4 If the lengths 3 » 7 › { are lengths of sides of a triangle » then { can be equal to «e 
(a) 3 (b) 7 (c) 4 (d) 10 
15 |The image of the point (— 3 » 5) by reflection on the y-axis is «+--+ 
(a) (3 » 5) (b) (5 » 3) (c) (- 5 » 3) (d) (- 3. — 5) 
6 If ABC is a right-angled triangle at B » then A ИИИ 
(a) 3 (b) 5 с) 3 (d) 1 





B8 [a] If tan X = 4 cos 60? sin 30° › then find the value of X where X is the measure of an 
acute angle. 


[b] If the triangle XYZ whose vertices are X (355) » Y (452) » Z(-55a)is 
a right-angled triangle at Y 


» find : (1/ The value of a 
(2 | The surface area of the triangle XYZ 


[а] If the ratio between the two measures of two supplementary angles is 3 : 5 


» find the degree measure for each of them by degrees and minutes. 





[b] Find the equation of the straight line passing through the point (- 1 » 2) and 

| perpendicular to the straight line X + y =5 

а | [а] Prove that the points A (3 »— 1) › В (4 6) › С (2 ,-– 2) which belong to ап 
orthogonal Cartesian coordinates plane Не on опе circle whose centre is the point 


| M (— 1 » 2) » then find the circumference in terms of JU 


[b] ABCD is a trapezium in which AD // BC »m (4 B) = 90° , АВ = З ст. 
Ар = бст. › ВС = 10 см. Find the value of : cos (Z DCB) - tan (Z ACB) 


р Г 


| aJ [а] ABCD is a parallelogram in which A (3 »2) » В (4›-5) » C(O 5-3) 
| Find : 1 Тһе coordinates of the intersection point of the two diagonals. 


(2 |The coordinates of the vertex point D 
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[b] In the opposite figure : 
The point C is the midpoint of AB 
where C (3 » 4) › О is the origin point 
in the perpendicular coordinate system. 
Find : 1 The coordinates of the two points А and B 
(2 The equation of AB 
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Answer the following questions : (Calculator is permitted) 


VW [a] Choose the correct answer from those given : 
| (1| ABC is a triangle эт (4 А) = 85° , sinB=cosB »thenm(Z С) = eere 
(a) 30? (b) 45? (c) 50? (d) 60? 
(2 The area of the triangle bounded by the straight lines X20 » у=0 
‚3 Х+2у = 12 equals ·-------------. square units. 
| (а) 6 (b) 12 (c) 4 (d) 5 
.3 |If the straight line passing through the two points (1 » y) » (3 » 4) its slope equals 
tan 45? , then y = ----........... 
| (а) 1 (b) 2 (c) - 1 (d) 4 
| [b] ABCD is an isosceles trapezium such that AD // ВС ,АР = 4 cm. 


‚АВ=5сш. » ВС = 12cm. Find the value of ; 1 ВХ cos C 
sin“ C + cos” B 





a [а] Choose the correct answer from those given : 


1) The straight line a X + (2 — a) у = 5 is parallel to the straight line passing through 
the two points (1 ›4) › (3 › 5) s then a = eee- 


(a) 3 (b) -2 (c) 6 (d) 4 
(2| ABC is a triangle › 2 m (4 C) =m (Z A) +m (4 B) »thenm(Z С) = s P 
(a) 30 (b) 60 (c) 45 (d) 90 
| (3 | The straight line = — = = 6 cuts the X-axis at a part with length ............... units. 
(a) 3 (b) 2 (c) 6 (d) 12 
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[b] AB is a diameter of circle M B (8 +11) » M (5 » 7) Find: 
(1| The circumference of the circle. 


`2 | The equation of the straight line perpendicular to AB from point А 


L3 | [а] Prove that the quadrilateral ABCD whose vertices are : 

А (-1,3) › B(551) › C(754) › р(1,6) is а parallelogram. 
[b] The opposite figure represents the straight line 

AB whose equation is y = k X +c and cuts 
the two axes with two equal parts and passes 
through the point (2 »3) Find : 
The values of k 5c 
|2 | The area of the triangle ABO 


uU [a] In the opposite figure : 
The straight line AB is parallel to y-axis. 
| The straight line BC its equation is y = — X + 3 
» the point B (2 › 1) Find: 
[1] The length of BC 
| (2| The area of the figure OABC 
зт (Z OCB) 





[b] ABC is a right-angled triangle at B 
(1) Prove that : sin? А + cos? A= 1 
2 ШАВ =5ст. » АС= 13 ст. , пй: m (7 C) to the nearest minute. 








Ba" [а] Find the equation of the straight line passing through the point (3 › 4) and makes with 


the positive direction of X-axis an angle of measure 135? 


| [b] Without using calculator › prove that : 


| tan? 60? — tan? 45° = sin? 60° + cos? 60° + 2 sin 30° 
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Answer the following questions : (Calculator is allowed) 


Choose the correct answer from those given : 


| The number of axes of symmetry of the scalene triangle equals e 


| (a) zero (b) 1 (632 (d) 3 

| (2) The midpoint of AB where A (6 0) › В (0 s4) is се 

| (a) (6 » 4) (b) (4 » 6) (с) (3 » 2) (d) (2 » 3) 

| (3) If the lengths of two sides of a triangle are 3 cm. and 4 cm. » then the length of the 

| third side may be =e cm. 

| (а) 1 (b) 6 (c) 7 (d) 8 

| 4 112 X= к where 2 X is the measure of an acute angle » then X = evrene i 
(a) 15 | (b) 30 (c) 45 (d) 60 


(5) When you stand in front of the mirror and see your image 
» this is called in mathematics 71 
(a) rotation. (b) translation. (c) reflection. (d) similarity. 
6 | In the opposite figure : 
Which of the following represents 
the equation of the straight line L ? 





(ау=х 

(b) y 22 

(c)y+X=2 
| (Фу-х=2 




















alu [a] Without using the calculator › find the value of X if : 
X cos? 30? = tan? 60? cos? 45° 
[b] fA(5»- 1) » В(3 ›7) › Са ›-3) > find the equation of the straight line which 
passes through the midpoint of BC and the point A 





























E [a] Prove that the points A(1 5-2) › В(-4›2) » С(1 ›6) are the vertices of an 
| isosceles triangle. 


| [b] ABC is a right-angled triangle at B » find the value of : ша. and if 
| COS 
tan Р = ПА where D is an acute angle » find : m (Z D) 


cos C 
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\ 4] [a] If the straight line L, passes through the two points (К » 1) » (2 » 4) and the straight line 
L, makes with the positive direction of X-axis an angle of measure 45? 


» find the value of k if the two straight lines are parallel. AS, 





[b] In the opposite figure : 
ABC is an equilateral triangle of side length 5 cm. 
, D € AB where AD = 1 ст. » DE L BC 
Find : tan (Z DCE) 








El [a] If ABCD is a rhombus where A (3 ›3) » C (3 3-3) 
» find : 1 The intersection point of the diagonals. 
(2) The equation of BD 
[b] In the opposite figure : 


A triangle ABC is drawn in the orthogonal 
Cartesian coordinates plane. 


Prove that : A ABC is a right-angled 
triangle and find its area. 
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Answer the following questions : (Calculator is allowed) 


19] Choose the correct answer from those given : 


[1] sin? 60° + cos? 60° = .............. 


(а) 0 (b) i (c) i (d) 1 
г ABCD is a parallelogram in which т (Z A) + m (Z. C) = 200° 

s then т (4 В)=............ o 

mon (b) 50 (c) 100 (d) 160 


3 In the figure opposite : 


The equation of the straight line L is -e-+ 





(a) X21 
(b yz-X 
(c)y=X 
(Фу=1 
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‘a| Ifa » b are the measures of two complementary angles 


where a: b = 1 : 2 s then b = ·----:------:-. x 
(a) 180 (b) 90 (c) 30 (d) 60 
`5] The perpendicular distance between the straight lines 
X-2=0 » X+3=0 equals ·-------------: length units. 
(a) 1 (b) 5 (c) 2 (d) 3 
Б.КА (0,0) » В(5 ›7) » С(5 › В) are the vertices of a right-angled triangle at C 
s then h = eee 


(a) 0 (b) 5 (c) 7 (d) — 5 


ag [а] Without using calculator › prove that : 
2 sin 30° + 4 cos 60° = tan” 60° 
[b] КА (-1,›-1) » В(2›3) » C(650) » DG »—4) аге four points on an 
| orthogonal Cartesian coordinates plane 


| › prove that : AC and BD bisect each other. 


Е [а] If cos 3 X= 





әш шы, » find the value of X where 3 X is an acute angle. 
tan 45? sin“ 45? 


[b] Find the equation of the straight line passing through the point (1 » 2) and perpendicular 


i to the straight line passing through the two points A (2 ›-3) » B (55-4) 


B [a] ABC is a right-angled triangle at C where AB =5 ст. » BC = 4 cm. 


Prove that : sin A cos B + cos А sin В = 1 


[b] Find the equation of the straight line whose slope is equal to the slope of the straight line 


-1 ' | з | | 
M = i and intersects a part from the negative direction of y-axis of length 3 units. 





B [a] ABC is a triangle where (0 50) » B(354) » СС4),3) 
Find the perimeter of A ABC 
[b] In the opposite figure : 
| ABCD is а trapezoid › AB // CD - 0 
| »A(9 5-2) › В(3,2) » С(-Х,-Х › О(4›-3) 
Find the coordinates of the point С 
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Answer the following questions ; 


u Choose the correct answer from those given : 


ШИ 2+ 7 E are the slopes of two perpendicular straight lines › then = eee 


(a) 9 (b)4 (c) - 9 (d) - 4 

г | The distance between the two points (15 »0) › (6 › 0) equals зз unit length. 
(a) — 9 (b) 9 (с) 3 (d) - 3 

З ABCisaright-angled triangle at С, АВ = 25 ст. » АС = 15 cm. 
› then the area of the surface of the triangle ABC 15 ............... ст 
(а) 300 (6) 75 (с) 150 (4) 375 

4, If CD is parallel to the y-axis where C (т › 4) » D(—5 57) › Шеп m = eec 
(a) 5 (b) — 5 (c) - 7 (d) 7 


5 |If the point of the origin is the midpoint of AB » where А (5 »— 2) s then the point B 


TENE 
(а) (2 › 5) (b) (5 5-2) (с) (—-2 »— 5) (d) (—5 2) 
|8 |If tan (X + 10) =з where X is the measure of ап acute angle » then Х=............... 


(a) 40? (b) 50? (c) 60? (d) 70° 


B [а] Prove that the straight line which passes through the points 
(— 1 53) › (2 ›4) 1$ parallel to the straight line 3 y-X-1=0 
[b] Without using calculator › prove that : 


sin 90° = sin 60? cos 30? + cos 60? sin 30? 


B [a] If If cos Ez BE _ £087 dt, » Ипа m (4. Б), » E is an acute angle. 


[b] Prove that the points A (- 350) » В (3 4) › С(І .– 6) are the vertices of an 
isosceles triangle. 























\ 4] [a] F Find the equation of the straight line whose slope’is er to the slope of the straight 


—] 
у = -i and intercepts a negative part from the y-axis that is equal to 3 units. 





line 


[b] ABCD is a quadrilateral » where А (2 , 3) > В (6 , 2) ‚ C (— 2 .— 2) » D (— 2, 1) 
Prove that the figure ABCD is а trapezoid. 
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15, [а] IE A (5 »—6) » B (3 ,7) and С(1 »—3) » then find the equation of (ће straight line 
passing through the point A and the midpoint of BC 


[b] XYZ is a right-angled triangle at Y » where XY = 5 ст. › XZ= 13 ст. 


» find the value of : sin X cos Z + cos X sin Z 





Answer the following questions : (Calculator is allowed) 


uU Choose the correct answer from the given answers : 
|^ | The complement of the angle whose measure is 40° is of measure з 
(a) 50? (b) 80? (c) 90? (d) 140? 
2] ИР D (6 ›— 4) is the midpoint of AB where A (5 »— 3) » then B is ------------- 
(а) (- 5 » 7) (b) (5 » 7) (с) 7 95) (d) (7 »—5) 
(3) The length of the radius of the circle of centre (0 » 0) and passes through (3 » 4) 


equals ··-:---------.: length units. 
(a) 7 (b) 1 (c) 12 (d) 5 
.4 The slope of the straight line X - 5 = 0 is «+--+ 
(а) 5 (b) 4 (c) undefined. (9) zero 
5 |If tan (X + 10) = 1 » Xis the measure of an acute angle » then X = -------------: 
(a) 45° (b) 35° (с) 80° (4) 50° 
6 | The perpendicular distance between the two straight lines X -320 › X+4=0 
equals «e length units. 
(a) 1 (b) 5 (c) 2 (d) 7 











au [a] Find the equation of the straight line which passes through the points (5 » 0) › (0 ›5) 
[b] ABC is a right-angled triangle at B where AB 2 7 cm. » AC = 25 cm. 


Find the value of the following : sin? A + sin? C 











| . EP EM n 
L3) [a] If the points (0 +1) » (a53) › (2 ›5) ме located on one straight line 





» then find the value of a 
[b] Find the equation of the straight line passing through the point (3 » 7) and parallel to 
the straight line X +3 y - 5-0 
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\ 4] [а] Without using the calculator › find the value of X (Where X is the measure of an 


acute angle) which satisfies that : 2 sin X = sin 30? cos 60? + cos 30? sin 60° 


[b] Find the equation of the straight line whose slope is 2 and intersects a positive part 
from the y-axis that equals 7 units. 
2 tan 30? 
1 — tan? 30° 
[b] State the kind of the triangle whose vertices are the points A(-2»4) » B(35— 1) 
» С (4 » 5) with respect to its sides lenghts. 


ED [a] Prove the following equality : tan 60° = 
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Answer the following questions : (Calculator is allowed) 


Choose the correct answer : 


|^ | The measure of an exterior angle of the equilateral triangle equals з 


(a) 60? (b) 150? (c) 120? (d) 30? 
г = : — are the slopes of two perpendicular straight lines » then К = .---..--- 
(а) 4 (b) -9 (c) - 4 (d) 9 
'3|If ABCD is a square › then m (4 CAB) = oe 
(a) 90? (b) 45? (c) 60? (d) 630? 
4 |If sin ^. = n э ES Is the measure of an acute angle » then X = «+--+ 
(a) 30° (b) 60? (c) 10? (d) 90° 
`5 | The parallelogram whose two diagonals are equal in length and not perpendicular is 
called а... 
(а) square. (b) rhombus. (c) rectangle. (d) trapezium. 


6 | The equation of the straight line which passes through the point (2 » — 3) and is parallel 
tO cb ce Cee ee 


(а) X22 (b)y 23 (с) X2-2 (d)y 2-3 


Ell [a] Show the type of the triangle whose vertices are A (3 90) › B(1»4) » С(—1›2) 
due to its side lengths. 


[b] Without using calculator › find the value of the following : 


sin^ 45? cos 60? + i tan 60? sin 60? 
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Vl [a] If the straight line L} : y = (2 К) X + 5 and the straight line L, makes with the 
positive direction of the X-axis an angle of measure 45? » find the value of k if L, // L, 


[b] If 113 tan X = 4 sin 60° cos 30° » find : X › where X is the measure of an acute angle. 











a [а] If the distance b between the point (х, 3) апа the point (2 › 5) equals 242 2 length units 
» then find the values of X 


{b] Find the equation of the straight line whose slope is 3 and passes through 
the point © »— 2) 


| —— каша 


a [a] If the midpoint of BC is A (2 53) sand C C (= 1 53) » find the point B 
[b] ABC is a right-angled triangle at В »sinA+cosC=1 , find: m (4 A) 








Answer the following questions : (Calculator is permitted) 


Lh Choose the correct answer from the given ones : 


K И the point of origin is the midpoint of AB > where А (5 »—2) » then the point B 


(а) (- 5 ,—2) (b) (5 52) (c) (—5 » 2) (d) (0 +0) 
, 2| The angle of measure 50° is complementary with an angle of measure ............... 
(a) 50° (b) 40? (c) 30? (d) 130? 


.3 | A circle its centre is (3 » — 4) and its radius length is 5 units. Which of the following 
points belongs to the circle ? 


(а) (- 3 34) (b) (0 » 0) (c) (5 » 0) (d) (0 » 4) 
(4| If cos E = i where > is the measure of an acute angle »then X = ·----------:--: 
(a) 60? (b) 120? (c) 180? (d) 90? 
5 | If ABCD is a parallelogram in which m (Z A) + m (Z. C) = 220? 
s then m (4 B) = ees 
(a) 110° (b) 70° (c) 140° (d) 80° 
6 |In the figure opposite : T 





ABC is a right-angled triangle at B 

, AD bisects Z A ; DE L AC 

‚АВ = 3 cm. » CE = 2 cm. 

„Шеп CB = ............. cm. 

(a) 2 (b) 3 (c) 4 (d) 5 
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[a] Prove that the straight line which passes through the two points (— 1 » 3) › (2 » 4) is 
parallel to the straight line3y - X- 120 


[b] ABCD is a trapezium » AD// BC ; m(ZB)=90° » AB-3cm. › BC=6 cm. 
» AD = 2 ст. Find the length of DC and the value of cos (Z BCD) 

















uU [a] Find the equation of the straight line whose slope is 3 and passes through the point (1 > 2) 


[b] Without using the calculator › find the value of X (Where X is the measure of an acute 
angle) which satisfies that : 
2 sin X = tan? 60? — 2 tan 45° 





14 | [a] If the straight line L, passes through the two points (3 › 1) › (2 К) and the straight line 
E j P 8 
L, makes with the positive direction of the X-axis ап angle of measure 45° ; then find 
k if the two straight lines L} » L, are perpendicular. 


[b] ABC is a right-angled triangle at B » if |2 AB = AC 
» find the main trigonometric ratios of the angle C 








Bl [a1£A(x.3) » В(3,2) » C(5»DandAB- BC › ВФАС 
» then find the value of X 


[b] Prove that the points A (6 50) » B(2;—4) › С(-4 52) are the vertices of 
a right-angled triangle at B » then find the coordinates of the point D that makes 
the figure ABCD a rectangle. 
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Answer the following questions : (Using calculators is allowed) 


ul Choose the correct answer : 


_1|The perpendicular distance between the two straight lines X - 22 0 and X - 3 = 0 
equals -------.-...--. length units. 


(a) 1 (b) 5 (c)2 (d) 3 


.2 | The sum of the measures of the accumulative angles at а point 1$ e 


(a) 90° (b) 180? (c) 270? (d) 360? 

з If tan (X + 10) =43 » where X is the measure of an acute angle » then X = ............... 
(a) 60° (b) 30° (c) 50° (а) 70° 

(4 |The polygon in which the number of its sides is equal to the number of its diagonals is 
ШЕ онаи 
(a) quadrilateral. (b) triangle. (c) pentagon. (d) hexagon. 
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5 | A circle of centre at the origin point and its radius length is 2 length units. 
Which of the following points belongs to the circle ? 


aad- (215) ©) — ee» 
6) The square which the length of its diagonal is 842 cm. sits area equals -eee cm? 
(a) 4 (b) 32 (c) 64 (d) 16 


a [a] Prove that the points A(3 »- 1) » B(-456) » C(2 5-2) which belong to an 
orthogonal Cartesian coordinates plane lie on the circle whose centre is M (- 1 » 2) 











> and find the circumference of the circle where Л = 3.14 


[b] Without using calculator » prove that : 


tan? 60° — tan? 45° = sin? 60° + cos? 60° + 2 sin 30° 











Bg] [a] Find the equation of the straight line perpendicular to AB from its midpoint where 
A (1 »3) and B (3 › 5) 


[b] ABC is a right-angled triangle at B › where AC 2 5 cm. » BC=4cm. 
find the value of : 2 cos? C + sin^ A 


E га] Prove that the points (3 »-2) › B(-550) » C@>-7) › D(8 5-9) are the 
vertices of a parallelogram. 


[b] Find the value of X where: 4 X = cos? 30? tan? 30? tan? 45? 


g [a] If the two straight lines 3 X — 4 y -3 = 0 and k y + 4 X — 8 = 0 are both perpendicular 
» then find the value of k 


[b] Find the equation of the straight line which intercepts from the two axes » two positive 
parts of length 1 and 4 from X and y axes respectively. 


Ф Beni Suef Governorate M 





Answer the following questions : (Calculator is allowed) 


W Choose the correct answer from those given : 
[1] 4 sin 60° tan 60? = ................ 


(a) 3 (b) 6 (c) 12 (4) 243 
(2) The image of the point (4 » 5) by the translation (2 » 3) is ·-----.-------: 
(а) (6 » — 8) (b) (- 8 ›6) (c) (6,8) (d) C 6 »— 8) 
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[3) The perpendicular distance between the two straight lines X-2=0 » X+3=0 


equals e length units. 
(a) 1 (b) 2 (c)4 (d)5 
(4| The equation of the straight line which passes through the point (— 5 › 3) and is parallel 
to Y-AXIS 15 --------------. 
(a)X=-5 (Б)у=-5 (c)y=3 (а) Х = 3 
(5 The number of the axes of symmetry of the circle is зс 
(a) zero (b)1 (c)2 (d) an infinite number. 
(6€) The points (0 »0) › (0 »6) and (8 90) -----.......... 
(a) form an acute-angled triangle. (b) form a right-angled triangle. 
(c) form an obtuse-angled triangle. (d) are collinear. 
[2] [a] If the point C (6 » — 4) is the midpoint of AB where A (5 »— 3) » find the coordinates 
of the point B 
[b] In the opposite figure : D 20cm. А 


ABCD is a trapezium in which 
AD // BC » m (Z B) = 90? 
‚АР = 20 ст. › АВ = 12 cm. and ВС = 25 cm. Я е 
Find the length of DC and m (L C) 


Е [a] Prove that : i sin 60° = sin 30? cos 30° 


[b] Find the equation of the straight line which passes through the point (2 » 3) and its 
slope = 2 


4 | fa] If cos E tan 30° = sin? 45° 


» find m (Z E) where E is an acute angle. 





[b] Prove that the straight line which passes through the two points (2 » — 1) and (6 »3) 
is parallel to the straight line which makes a positive angle of measure 45? with the 
positive direction of X-axis. 


uU [a] Prove that the points (3 »—1) » B(-4 56) and C (2 ›- 2) are located on 
a circle whose centre is M (— 1 » 2) 


[b] Find the slope of the straight line 3 y — 2 X +5 20 › then find the length of the 
intersected part from the y-axis. 
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Answer the following questions : (Calculator is allowed) 


uU Choose the correct answer from those given : 


The angle whose measure is 65° complements an angle of measure ........-.---.. 
g g 


(a) 35 (b) 25 (c) 115 (d) 45 

(2| ABCD is a parallelogram. If m (Z А) + m (4 C) = 200° › then m (4 В) = ·-------------: ? 
(a) 50 (b) 80 (c) 100 (d) 160 

з The sum of lengths of any two sides in a triangle is .-------- the length of the third side. 
(a) less than (b) equal to (c) greater than (d) twice 

If sin X = i o then m (4 X)2 e ° , X is an acute angle. 
(a) 45 (b) 60 (c) 90 (d) 30 

(5| The distance between the two points (3 » 0) » (0 » — 4) equals -------------- length units. 
(a) 4 (b) 5 (c) 6 (d) 7 

6 Их+у=5 › КХ+2у=0 аге two parallel straight lines » then К=з 


(a) -2 (b) -1 (e) 1 (d) 2 











a [а] Without using calculator ; find the value of the expression : 
cos 60° sin 30° — sin 60° tan 60° + cos” 30° 


[b] Find the equation of the straight line which passes through the point (1 » 2) and is 
perpendicular to the straight line which passes through the two points А (2 »— 3) 
‚В (5 »— 4) 


Е | [a] Without using calculator , find the value of X which satisfies : 


2 sin X = tan? 60? — 2 tan 45° where X is the measure of an acute angle. 


[b] In A ABC »m (ZA) = 90° А 


‚АС = 15 ст. » ВС = 25 cm. < 

» 
Prove that : 
cos C cos B — sin C sin B = zero B 25cm. C 











VÀ [a] Prove that the points A(-1»—4) › В(1 ›0) and (2 »2) are collinear. 
[b] If C (6 » — 4) is the midpoint of AB where A (5 »— 3) 


» find the coordinates of the point B 
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ae 


\ 5 | [а] Prove that the straight line that makes an angle of measure 45° with the positive direction 
of the X-axis is parallel to the straight line whose equation is Х-у- 1 = zero 


[b] Find the value of a if the distance between the two points (a › 7) and (— 2 » 3) equals 5 
length units. 


G Assiut Governorate f 


Answer the following questions : (Calculator is permitted) 

















uU Choose the correct answer : 





The measure of the straight angle is --------------- 1 
(a) 90 (b) 360 (c) 180 (d) 240 

|2 If tan (X + 20)? =3 where (X + 20)° is the measure of an acute angle » then X= ..---...-...... 
(a) 30 (b) 60 (c) 90 (d) 40 

3) The length of the side opposite to the angle of measure 30° in the right-angled triangle 
equals зе the length of the hypotenuse. 
(a) 4 (b) twice (с) 4 (d) 4 

4IfX-y-25 › КХ+2у=7 are perpendicular » then k = ·-------------: 
(a) -2 (b -1 (c) 1 (d) 2 

(5) The area of the rhombus whose diagonals lengths are 6 cm. and 12 cm. is «+--+ cm? 
(a) 16 (b) 30 (c) 36 (d) 72 

6) The perpendicular distance between the two straight lines X -320 » X+4=0 
equals --------------- length units. 
(a) 2 (b) 7 (c) 12 (d) 6 

a [а] In the opposite figure : C 


ABC is a right-angled triangle at C › AB = 13 cm. Dor, 
»BC = 12 cm. 


Prove that : sin A cos В + cos Asin В = 1 A 13cm. B 


[b] Show the type of the triangle whose vertices are A (1 51) » B(591) » C(354) 
due to its side lengths. 





E [а] If 2 sin X = (ап? 60? — 4 sin 30° , find X › where X is the measure of an acute angle. 


[b] ABCD is a parallelogram where А (3 »2) » В (4,-5) » СЦ ›4) »find the 
two coordinates of the point at which the two diagonals intersect » then find the 
coordinates of the point D 
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B [a] Without using the calculator › find the value of : cos 60° + cos? 30? + tan? 45° 


[b] Prove that the straight line passing through the two points (213 : 3) з (үз , 4) 
is perpendicular to the straight line that makes with the positive direction of the X-axis 
an angle of measure 60? 


Ba [a] Find the equation of the straight line passing through the point (3 » — 5) and parallel to 
the straight line X -3y 27 


[b] Find the slope of the straight line and the length of the y-intercept by the straight line 


Pi MTM 1 
X 2 
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Answer the following questions : (Calculator is permitted) 








Choose the correct answer : 


(1) The point of concurrence of the medians of the triangle divides each median in the 


ratio of «e from its base. 
(a) 2:3 (b) 2:1 (c) 1:2 (d) 3:2 

(2) If sin X = cos X »then X = ve ° (X is the measure of an acute angle) 
(a) 30 (b) 45 (c) 60 (d) 90 

(3) The sum of the measures of the accumulative angles at a point equals .........--.-.. ш 
(а) 30 (b) 60 (c) 180 (d) 360 

(4) The distance between the two points (3 +0) › (—1 50) equals = length units. 
(a) 4 (b) 5 (c) 6 (d) 7 

5 | The side length of a square is үз cm. › then its area = ·-·-----....--: cm? 
(а) 413 (b) 9 (с) 3 (d) 6 

[6] ПА(5.-3) › В (7,-5) » then the midpoint of AB ig еее се 


(a) (3 » 5) (b) (2 »0) (c) (5 »— 5) (d) (6 » —4) 


B8 [a] If cos X = 2 cos? 30? — 1 (X is the measure of an acute angle) » find : X 


[b] Prove that the triangle whose vertices are A (154) » В (-1,-2) » CQ >-3) 
is right-angled at B 
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a [3] In the opposite figure : 
The triangle ABC is right-angled at C 
‚АВ = 13cm. › BC= 12 cm. 
Find : (1| The length of AC 
(2| The value of sin А cos B + cos А sin B 





C 12cm. Е В 


[b] Find the equation of the straight line whose slope equals 2 and passes through 
the pont ДА » 0) 


а [a] Without using the calculator › prove that : 2 sin 30° = tan? 60? — 2 tan 45? 





[b] Find the equation of the straight line passing through the points (1,3) » (-1›-3) 
» then prove that it passes through the поп point. 


a" [a] Prove that the points (-3›-1) » B(655) › СС › 3) are collinear. 


[b] Prove that the straight line passing through the two points (C3 »—2) » (455) 
is parallel to the straight line which makes with the positive direction of the X-axis 
an angle of measure 45° 





Answer the following questions : 


iw Choose the correct answer : 
If sin X= i where X is the measure of an acute angle » then sin 2 X = ++. 
3 
(a) 4 (b) 2 (c) 60 (d) T 
D 3 
12 | The number of quadrilaterals in 
the opposite figure is =e- 


(a) 3 (b) 6 
(c) 9 (d) 12 u 

(3 Tf the two straight lines X--y 24 » аХ+3 у = 0 аге perpendicular » then a= сз 
(а) -3 (b) - 1 (c) 1 (d) 3 


(4| The number of axes of symmetry of the rhombus equals зс: 
(a) 1 (b) 2 (c) 3 (d) 4 


| (5) The straight line whose equation is 2 y = 3 X — 6 intercepted a part equal .....-.------.- 
| units from y-axis. 


(a) 6 (b) 2 (с) 3 (d) = 
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(6) The image of the point (— 3 » 2) by reflection on the origin point is ·-------------. 


(a) (3,2) (b) (3 »—2) (с) (- 3 »-2) (d) (-3,›2) 














Bg [а] A ABC is a right-angled triangle at B › АС = 10cm. » BC=8cm. 


Prove that : sin? A+ 1 = 2 cos? C + cos? A 


[b] Prove that the points A(1 51) » В(0,-1) » C(2 , 3) are collinear. 


a [a] If sin X tan 30° = sin? 45° , find the value of X in degrees › where X is the measure of 
an acute angle. 





[b] Prove that the straight line passing through (— 1 »3) » (254) is parallel to the 
straight line whose equation is3y — X—120 
|а [a] Without using calculator » prove that : sin 60° = 2 sin 30° cos 30° 
[b] ABCD is a quadrilateral in which : 
A(553) » В(6›-2) » C(15-1) » О(0,4) 
Prove that : ABCD is a rhombus and find its area. 








9 [а] Prove that the points A (-3 50) › В (3 4) » С (1 › – 6) аге the vertices of an 
isosceles triangle its vertex A » then find the length of the perpendicular segment 
from A to BC 


[b] ABCD is a parallelogram in which A (3 52) » В (4 .-– 5) » С(0,-3) 


Find the coordinates of the point D 
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Answer the following questions : 


uy Choose the correct answer : 


1| The number of the right triangles which completely 


cover the surface of the rectangle equals ·-------------: Е 
(а) 10 (b) 8 А, 


(с) 6 (4) 4 5 

2 If m (ДА) = 85° and sin = cos B in A ABC s then m(Z C) = «ses P 
(a) 30 (b) 45 (c) 50 (d) 60 

(3| The image of the point (— 5 » 6) by translation (3 9 — 2) is -----------.--. 
(a) (4 »—2) (b) (4 5 2) (с) (—2 94) (d) (C 2 »-4) 
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U [a] AB is a diameter of the circle M where A(4 »—1) » В (2,7) › find the radius 


a [a] If AB // the y-axis where А (х (:7) » B(355) 
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.4 In the opposite figure : 





The slope of AB equals сз 

(a) A 

073 

(c) 3 

—3 

ddi 
_5 The measure of the exterior angle at any vertex of an 

equilateral triangle equals =- ý 

(a) 30 (b) 60 (c) 90 (d) 120 
в If C (- 3 » y) is the midpoint of AB where A (X » — 6) and В (9 ›— 12) 

5 then y =A E нк нрыз 

(a) 7 (b) 9 (c) 6 ud — 18 





B [a] If the distance between the two points (a › 5) » (3a—1 ›1) equals 5 теча units 
» then find a 


[b] If 3 tan X — 4 sin? 30° = 8 cos? 60° , find X where X is the measure of an acute pius 

















HJ" [a] Find the equation of the — line passing by а, 2) апа — to the straight line 
2Х+3у-6=0 


[b] Find the measure of the angle made by the straight line passing by the two points 
(-2 > үз) » (1 5433 ) with the positive direction of the X-axis. 











length of the circle and find its area. 
[b] ABC is a triangle where AB = AC =10 cm. › BC=12cm. 
, draw AD L BC and intersects it at D Prove that : 


1) sin’ C + cos" C= I Е] sin В + cos С> 1 











» find the value of X 
[b] In the opposite figure : 
ABCD is a rhombus › its two diagonals intersect at M 
sifAB=S5cm. › AM=4cm. find: 
т (Z BAD) 
2) The area of the rhombus ABCD 
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Answer the following questions : (Calculator is allowed) 


ul Choose the correct answer from those given : 


The angle with measure 65° is complement of an angle with measure ···:::::::::::: 
£ p 8 


(а) 135° (b) 115° (с) 25° (а) 15° 
(2]If AB LCD and the slope of AB- i » then the slope of CD =: 
(a) 2 (b) -2 (©) 2 (d)- 4 
з. If C Ethe axis of symmetry of AB › then CA ·-------------. CB 
(a) L (b) < (с) > (d) = 
(4| If 3 cm. » 7 cm. and y are lengths of sides of a triangle » then у = ·-·----------. cm. 
(a) 3 (b) 4 (c) 7 (d) 10 
(5) The distance between the two points (6 › 0) and (0 » 8) equals -++ length units. 
(a) 6 (b) 8 (c) 10 (d) 14 
(6) If tan (X + 10) = үз where X is the measure of an acute angle » then X = ceecee 


(a) 80* (b) 50? (c) 35? (d) 20? 





au [a] If 2 sin X = tan? 60? — 2 tan? 45° , find the value of X where X is the measure of an 
acute angle. 


[b] Find the equation of the straight line which is perpendicular to AB from its midpoint 
where А (1 » 3) and B (3 › 5) 


—— = Чм. с | 
Ba [a] If C 4 » 2) is the midpoint of AB where A (2 » 4) and B (6 » y) » find the value of y 


[b] If the points A (C 1 5— 1) › В(2›3) » С(6 ›0) аге the vertices of a triangle. 
» prove that : A ABC is right-angled at B 





uü [а] XYZ is a right-angled triangle at Y sif XY 25cm. » XZ- 13cm. 
, find :| 1 tan X x tan Z |2 cos X cos Z — sin X sin Z 


[b] Find the equation of the straight line which intercepts from the positive parts of the 
coordinates axes two parts of lengths 1 and 4 from X and y axes respectively. 


Е] [a] Prove that the straight line which passes through the two points (—1 » 3) and (2 » 4) is 
parallel to the straight line whose equation is Зу-Х-1=0 
[b] A ABC is a right-angled triangle at B › if 2 AB =13 AC 
» find the main trigonometric ratios of the angle C 
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Bg [а] XYZ is a right-angled triangle at Z › XZ = 3 ст. » YZ = 4 ст. Find the value of : 


| 3 | [a] If tan X = 4 sin 30° cos 60° › X is the measure of an acute angle » then find the value 
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Answer the following questions : (Calculator is allowed) 


ul Choose the correct answer from those given : 
[1] The quadrilateral ABCD in which AB» CD › AB // CD is е 


(a) a square. (b) a rectangle. (c) a rhombus. (d) a trapezium. 


|2| In the opposite figure : 


А Н р 
ABCD is a rectangle ›АВ 26cm. » BC=8cm. 
, H € AD , the area of НВС = ............... cm? Е 
(а) 14 (b) 24 Ё 
(с) 28 (d) 48 B 8cm. C 
з For any angle А, mA ЕЕ ТРИЕ 
(а) sin А (б) соѕ А (с) tan А (d) 1 
(4J]If ABCD is a rectangle › А (150) » C(4 54) s then BD = ·--.---........ length units. 
(a) 5 (b) 8 (c) 9 (d) 10 
(5) ИХ+у= 2 5andk X +2 y = 1 are perpendicular »thenk =... 
(a) 2 (b) 1 (с)—1 (d) - 2 
(6 |In the opposite figure : 
BC: АС: АВ=... аа 


(a) 1:ү3:2 
(b) 2 :43 : 1 
(c) 1:2:33 
(d)d43 : 1:2 





1) сап X tan Y (2|sin? X + cos? X 


[b] Determine the type of the triangle whose vertices are А (3 3) » B(155) 
» СЦ ›3) according to its side lengths and according to its angles. 


of each of : 
x [2] sin X 
[b] Find the equation of the straight line whose slope is 2 and passes through the point (1 » 0) 
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u [a] In the opposite figure : 
ABC is a triangle › AB = AC = 10 cm. 
; BC = 12 ст. › AD L BC Find the value of : 
cos B 2| m (Z B) 3| 3111 (90° -В) в 
[b] ABCD is a rhombus › А (-2.3) › В(-1,-2) » С(4,-3) 
Find : (1| The coordinates of the point of intersection of its diagonals. 


(2 | The coordinates of the point D 





12cm. 











€ ——— —€—— 5 

B" [a] If the straight line L, passes through the points (2 » 1) › (3 » k) and the straight line L, 
makes with the positive direction of the X-axis ап angle of measure 45° ; find the value 
ofk sif L/L, 


[b] Find the equation of the straight line which intersects from the two axes two positive 
parts of lengths 2 and 4 from X and y axes respectively. 
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Answer the following questions : 


W Choose the correct answer from those given : 

|1 Ш cos (X + 15°) = i then tan X = eeren where X is the measure of an acute angle. 
(a) | (43 (с) 2 (d) d 

|2] The distance between the two points (— 3 » 0) and (0 ›- 4) equals ·--------:--:-: length units. 
(a) 4 (b) 5 (c) 3 (d) 2 

3 If = (-4 » 5) and B = (- 2 »— 1) » then the midpoint of AB is eee 
(a) (0 » 1) (b) (-3 53) (c) (3.2) (d) (1 » 0) 

(4| ABC is a triangle in which m (Z A) = 120° ‚АВ = AC > then m (4 С) = + 
(a) 60? (b) 45? (c) 50° (d) 30? 

5\ҤХ+у=5 апа К Х+2 у = 0 are two straight lines perpendicular » then k = 7e 
(a) – 2 (б) 2 (с) – 1 (d) 1 

(6) АВС isa right-angled triangle at A and AD ВС ; where D C BC , then (Ар)? = е 
(a) BD х BC (b) СО x CB (c) DB x DC (d) (DB)? x (DC) 





B [a] Without using calculator » prove that : cos 60° = cos? 30? — sin? 30? 


[b] If the point D = (1 ›- 3) is the midpoint of AB ›А = (4 »—3) 
» find the coordinates of the point B 
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із, [a] Find the equation of the straight line which passes through the points (1 »3) апа (– 1 »—3) 


[b] Show the type of the triangle ABC whose vertices are = (3 53) » В = (1 › 5) 
and С = (1 »3) due to its side lengths. 

















1а [a] Find the equation of the straight line which passes through the point (— 2 » 3) and 
makes with the positive direction of the X-axis an angle of measure 45? 
2 tan 45? 


[b] Find the value of : : 
1 + tan” 45? 











Bg [a] Find the equation of the straight line which its slope is 2 » and intersects a positive part 
from y-axis that is equal to 5 units. 
[b] In the opposite figure : 
ABC is a triangle right-angled at B 
»in which AC = 10 ст. » АВ=5 cm. 
Find : 1 m (4 C) га |51п^ C + cos? C 
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Answer the following questions : 


uU Choose the correct answer from those given : 


1 If sin X- i where X is the measure of an acute angle » then X = ·---------::-:: 


(a) 90? (b) 60? (c) 45° (d) 30? 
2 | The measure of the exterior angle of the equilateral triangle equals ........----.-- 
(a) 60? (b) 90? (c) 120? (d) 180? 


з The slope of the straight line which makes with the positive direction of X-axis 
a positive angle of measure 45° equals --------------- 


(a) 1 (b) -1 (c) zero (d) 1.4 
4 | The angle whose measure is 40? complements an angle of measure + 
(a) 30° (b) 140° (c) 50? (d) 40? 
5 НА(2,-2) » B(-252) sthen the midpoint of AB is зс 
(а) (- 1 » 1) (b) (d s— 1) (c) (4 »— 4) (d) © » 0) 
6 №3,7, { аге the lengths of the sides of a triangle » then l can be equal to eee 
(a) 3 (b) 4 (c) 7 (d) 10 
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a [a] Prove that : cos 60? 22 cos” 30? — 1 (Without using the calculator) 


[b] Prove that the triangle whose vertices are A (1 3—2) » В (-45»2)and (1 ›6) 15 ап 
isosceles triangle. 


B [a] Find the equation of the straight line whose slope = 2 and cuts 7 units from the positive 
= q р р 
part of y-axis. 


[b] In the opposite figure : 
ABC is a right-angled triangle at B in which АС = 10 cm. 


pt 

s BC = 8 cm. 

Find the length of : AB é Fa 

Га) Prove that : sin? + cos? А = 1 
E "me о л 
V8 гат cos х= 32 60? sin 30 
а [а] sin? 45? 

» find the value of X where X is the measure of an acute angle. (Without using the 


calculator) 


[b] Find the equation of the straight line passing through the point (1 » 2) and 
perpendicular to the straight line passing through the two points (2 » – 3) » (5 »— 4) 


Bl fAG.-0)» BC456 » С(2,-2) апам (1,2): 
Prove that the points A › В › C lie on the circle whose centre is M 
(2) Find the circumference of the circle M (Jt = 3.14) 





Answer the following questions : 


w Choose the correct answer from those given : 
(a\IfA(537) » B(15- 1) »then the midpoint of AB is eee 


(а) (2 »3) (b) (3 »3) (c) (3 » 2) (d) (3 » 4) 
(2) A rhombus whose diagonals lengths are 6 cm. » 8 cm. » then its area is eere cm? 
(a) 48 (b) 28 (c) 24 (d) 14 


үз 


(3) If cos Х = ту? where X is the measure of an acute angle » then sin 2 X = ·--------:-:--. 


3 1 
TE (b) 1 (c)-2 (9) — 
43 
(4) If the lengths of two sides of an isosceles triangle are 5 cm. and 13 cm. » then the 
length of the third side is ··------------: cm. 


(а) 5 (b) 8 (c) 13 (d) 16 
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5 Ш the two straight lines 3 X 4 y = 3 and 4 X + k y = 8 are perpendicular 


ə then K = oee 
(a) 4 (b) 3 (c) -4 (d)-3 

6 Тһе number of axes of symmetry of the equilateral triangle equals -:------------- 
(а) zero (b) 1 (c) 2 «аЗ 


Bg [a] Without using calculator » prove that : sin 60° = 2 sin 30? cos 30? tan 45° 


[b] Find the equation of the straight line which passes through the two points 
(4 52) »5(-25- 1) 


Bg [a] Find the value of X if tan X 2 4 cos 60? sin 30? where X is the measure of an acute angle. 


[b] Prove that the points A (2,4) › B (-3 › 0) and C (- 7 » 5) are the vertices of 
a right-angled triangle › then find its area. 


B [a] Find the equation of the straight line which its slope is 2 and intercepts from the 
positive part of y-axis 7 length units. 


[b] In the opposite figure : 


ABC is a right-angled triangle at B Е 
› АС = 13 ст. › ВС=5 cm. 2 
Find the value of : sin A cos C + cos A sin C А 13cm. C 


J ———Á ÉÜ 
B" [a] If the distance between the two points (X › 7) » (~ 2 »3) equals 5 length units › find the 
value of X 


[b] If the straight line L, passes through the two points (3 » 1) » (2 » k) 
and the straight line L, makes with the positive direction of the X-axis a positive angle 
its measure is 45° ; find the value of k if L, // L, 


Matrouh Governorate 








Answer the following questions: (Calculator is allowed) 


Choose the correct answer from those given : 


m Ifcos2 x= +4 э then m (4 X) = T 


2 
(а) 15 (b) 30° (с) 45° (d) 60° 
2) The angle measured 37° is complemented by an angle of measurement ..........-.... 
(a) 53° (b) 143° (c) 37° (d) 90* 
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[3] If = з E are the slopes of two parallel straight lines » then К = ·------------: 


2 
o> ( 2 (c)3 a) 4 
4 \Тће area of the circle equals з 
(а) Мг (b) 2 г (c) лг? (d)20r 
5 шААВС 5 AB + ВС oree АС 
(а) > (b) > (с) < (d) < 


в] № AB is a diameter of a circle » where A (3 »—5) › В (5 › 1) » then the centre of 
the circle is ·:-:-::--:-:::: 


(a) (8 »—2) (b) (4 » 2) (c) (2 » 2) (d) (4 » —2) 


Bg [a] Without using calculator › prove that : 
ар вое = 2tan 30° 
1 — tan? 30° 
[b] Prove that the points A (6,0) » В(2›-4) » C(—4 › 2) аге the vertices of 
a right-angled triangle at B 

















— | = | 
B [a] If the distance between the two points (a » 7) and (-2 ›3) equals 5 length units 


‚ find the value of a 


[b] ABC is a right-angled triangle at B » AB 23cm. » BC=4cm. 


Find the value of : sin A cos С + cos A sin C 














uü [a] If A » B are the measures of two complementary angles 
»whereA: В=1:2 


> find : sin А + cos B 


[b] Find the slope and the intercepted part of y-axis of the straight line 


whose equation is * + > =1 
| о 
| 


El [a] If С is the midpoint of АВ › where A=(X 5-6) › В=(9 ›- 12) аа С = (-3 ›у) 














» find the values of X sy 


[b] Find the equation of the straight line passing through the point (3 ›- 5) and parallel to 
the straight line X + 2 y=7 
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Answer the following questions : (Calculator is allowed) 
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E Choose the correct answer from those given answers : 
1 Ifsin X= 1 s where X is the measure of an acute angle s then X= 077er 
(a) 30 (b) 45 (c) 60 (d) 90 
2 The straight line whose equation is y = 3 X + 4 intercepts from the positive part of 
y-axis а part of length «+--+ length units. 
(a) 3 (b) 4 (c) 5 (d) 7 


з The measure of the exterior angle of an equilateral triangle equals 7777 


(a) 120 (b) 90 (c) 60 (d) 30 
4 IfA ABC =A XYZ › then AB = ------------- 
(a) BC (b) YZ (c) XZ (d) XY 
5 The equation of the straight line whose slope equals 1 and passes through the origin 
point is == 
(а) у= Х+ 1 (b) Х=1 (с) у= 1 (@ у= Х 
5 The angle whose measure is 30° supplements an angle of measure --------------- 7 
(а) 60 (b) 120 (c) 150 (d) 180 


—— 
a 


[а] Without using calculator » prove that : 


4 sin 45° cos 45° = 2 (showing the steps of the solution). 
[b] Find the equation of the straight line which passes through the point (1 » 2) and is 
parallel to the straight line whose equation is у= 3 X + 5 
[а] Find the value of X which satisfies that : 
X sin 30? = sin 30? cos 60° + cos 30? sin 60° 


[b] Prove that the straight line which passes through the points (0 55) 5 (3 52) is 
perpendicular to the straight line which makes an angle of measure 45? with the 


positive direction of X-axis. 
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uU [3] ABCD is a p: wallelogram + М is the point of intersection of its diagonals where 
"AQ S-ID.C(l, 7) Find the coordinates of the point M 


Ib] IFA (2 +8), В (= 1 s4) and C (3 s D) are the vertices of the triangle ABC 
s prove that: 3 The triangle ABC is a right-angled triangle at B 
2 The triangle ABC is an isosceles triangle. 
5 [3] The triangle ABC is a right-angled triangle at B where AB = 7 ст. and ВС = 24 cm. 
Find the value of : |1 | Зап A x tan C |2 | sin? A + sin? C 


[b] It the points (0,1), (a » 3) and (2 , 5) are collinear » find the value of a 


Wo Ста Соуегпогае 


Answer the following questions : 





Choose the correct answer : 


^ The perimeter of the opposite figure equals еее cm. 


E 
(a) 44 (b) 22 + 
(c) 18 (d) 11 Tem. 
2 If X » Z У are two complementary angles and sin X = i ‚Шеп cos Y = -·-----::-:----: 
(а) $ (b) 2 (03 (d) 2 
3 ABCD is a parallelogram and m (2 А): m (Z В) = 1:25 then m(Z B) = ·-------------. o 
(a) 45 (b) 135 (c) 120 (d) 115 
4 The straight line whose equation is : y - 2 X — 5 = 0 cuts from the positive part of 
y-axis a part of length 077777 length units. 
(a) 2 (b) 5 (c) 7 (d) 10 
s In A ABC › И the angles Д A » Z B are complementary » then m (4 C) = +--+ о 
| (а) 45 (b) 30 (c) 90 (d) 60 


6 The slope of the straight line which makes with the positive direction of X-axis an 


angle whose positive measure 15 X? equals сезен 


(b) cos X (c) SI X (d) sin X + cos X 


(a) sin X cos X 


а [а] ABCD isa trapezoid in which AD // BC , m (4 В) = 90? If AB = З cm. 
,AD=6cm. » ВС= 10cm. »then prove that : cos (Z DCB) - tan (Z ACB) = 1 


[b] If the straight line L, » passes through the points (3 5 1) › (2 » К) and the straight - 
L. makes with the positive direction of X-axis an angle of measure 45° 
‚ then find the value of k which makes the two straight lines L} » L, parallel. 
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Answer the following questions 2 (Calculator is allowed) 





Е Choose the correct answer from those given answers : 
1 Их Хх = 1 y where X is the measure of an acute angle › Шей X = 
(а) 30 (b) 45 (с) 60 (d) 90 
2 The straight line whose equation is y = 3 X + 4 intercepts from the positive part of 
y-axis а part of length өөө length units. 
(a) 3 (b) 4 (с) 5 (d) 7 


з The measure of the exterior angle of an equilateral triangle equals 777777 


(a) 120 (b) 90 (c) 60 (d) 30 
4 If AABC=A XYZ , then АВ = еее 
(а) ВС (b) YZ (с) XZ (d) XY 
5 The equation of the straight line whose slope equals 1 and passes through the origin 
point is eee 
(a)y=X+1 (b) X= 1 (c)y= 1 (у= Х 
6 The angle whose measure is 30° supplements an angle of measure ve a 
(a) 60 (b) 120 (c) 150 (d) 180 


[a] Without using calculator » prove that : 


4 sin 45? cos 45° = 2 (showing the steps of the solution). 
[b] Find the equation of the straight line which passes through the point (1 › 2) and is 
parallel to the straight line whose equation і у= 3X4 5 
Е] [a] Find the value of X which satisfies that : 
X sin 30? = sin 30? cos 60? + cos 30? sin 60° 


[b] Prove that the straight line which passes through the points (0 55) 4 (3 ,2) is 





perpendicular to the straight line which makes an angle of measure 45? with the 


positive direction of X-axis. 
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| al £ М ғ Р) -x ` f . L - 0 . -o* - 
а | [а] ABCD is a parallelogram › M is the point of intersection of its diagonals where 


» AG ,-1) +C (1 57) Find the coordinates of the point M 


TT WE | ; y | 
[b] 1ЃА (2.8), В (= 1 24) and C (3 5 1) are the vertices of the triangle АВС 
» prove that: 1 The triangle ABC is a right-angled triangle at B 
? The triangle ABC is an isosceles triangle. 
[5 | [a] The triangle ABC is a right-angled triangle at B where AB = 7 cm. and BC = 24 cm. 
Find the value of : 4/3 tan A x tan C о | $т? A + sin? C 


[b] If the points (0 5 1) , (a 53) and (2 55) are collinear › find the value of a 


E N 
WO Giza Governorate IBN 
2 ^ — 


Answer the following questions : 





Choose the correct answer : 


1 The perimeter of the opposite figure equals з: cm. Р 
(а) 44 (b) 22 ү 
(с) 16 (d) 11 ues | 
2 If Z X , Z Y are two complementary angles and sin X = i o then cos Y zs 
a4 2 3 3 | 
3 ABCD is a parallelogram and т (Z A): m (4 В) =1:2 , then m (4 В) = eere- 3 
(a) 45 (b) 135 (c) 120 (d) 115 
4 The straight line whose equation is : y — 2 X — 5 = 0 cuts from the positive part of 
y-axis a part of length ·----:--------: length units. 
(a) 2 (b) 5 (c) 7 (d) 10 
5 InA ABC › if the angles Z A » Z B are complementary »then m (4 C) = v o 
(a) 45 (b) 30 (c) 90 (d) 60 
5 The slope of the straight line which makes with the positive direction of X-axis an 
angle whose positive measure is X^ equals еее 
a sin X Е и 
(a) sin X (b) cos X (C) cos X (d) sin X + cos X 
Е [а] ABCD i isa coal in which AD // BC » m (Z B) = 90? If AB 2 3 cm. 
‚Ар=бст. › ВС = 10 ст. »then prove that : cos (4 DCB) - tan (4 АСВ) = l 
[b] If the straight line L, » passes through the points (3 » 1) › (2 » К) and the straight ы 
L, makes with the positive direction of X-axis an angle of measure 45° 
° then find the value of k which makes the two straight lines L, » L, parallel. 
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[а] In the opposite figure : 
ABC is a triangle » m (4 A) = 90° , AC = 15 cm. 
s АВ = 20 cm. 
Prove that : cos C cos B — sin C sin B =0 
[b] ABCD is a parallelogram its diagonals intersect at M where : 
A(3 5-1) » B(652) 5 С(1,7) 


Find the coordinates of the two points M and D 


-—— 


ЕЈ [a] Without using calculator » find m (Z X) which satisfies the equation : 


tan X = 4 sin 30? cos 60? where X is a positive acute angle. 


[b] Find the equation of the straight line passing through the point (3 » 4) and 
perpendicular to the straight line5 X-2y 4-720 








tJ [a] If the distance between the point (a › 7) and the point (0 » 3) is equal to 5 length units. 


» then find the value of a 








[b] In the opposite figure : 
AOB is an equilateral triangle 
» C is the midpoint of AB 


Find the equation of OC where O is the origin point. 


чо Alexandria Governorate 


Answer the following questions : (Calculators are permitted) 


Choose the correct answer from those given : 
1 If C (6 ›- 4) is the midpoint of AB where А (5 ›—3) » then В1з............... 
(а) (7 ›- 5) (b) (-5 »- 7) (c) (-5 »7) (d) (11 ,— 7) 
2 The measure of the angle that complements an angle of measure 60° is ............... 
(a) 120 (b) zero (c) 30 (d) 90 
з Ifsin020.6 › then m (4 9) = eveen 
(а) 51° 33 33. (5) 36° 52 12 (9) 47° 15 48 (445138 
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4 square ет › TT : 
The square whose area is 100 ст: sthen its diagonal length is eere cm. 


(а) 10 (b) 50 (c)24 10 (a) 1012 


5 АВС 15 a right-angled triangle at B where А (154) » B(-15-2) 


s then the slope of BC equals шз... 


| | 
(а)- > (b)3 (c) 4. (d)- 3 


3 
6 The sum of the lengths of any two sides of a triangle is eee the length of the third side. 
(3) smaller than (b) equal to (c) greater than (d)twice 
t3 [a] In the opposite figure : ^ 
ABC is an isosceles triangle and right-angled at C 
and the length of each of its legs is / 


Find: 1 The ratio between the lengths of the triangle 
sides AC : BC: AB B l C 


2 tan B эзш А 


[b] If the distance between the two points (X » 5) › (6 › 1) equals 245 length units 
» find the values of X 





әәә 


[a] ће points А (3 ›2) » В (4,3) » С(-1,-2) › D (-2 ,3) are the vertices of 
a rhombus 
» find : 1) The coordinates of the intersection point of its diagonals. 


2 The area of the rhombus ABCD 


[b] Without using calculator » find the value of X (where X is the measure of an acute 


angle) which satisfies : 2 sin X = sin 30? cos 60° + cos 30? sin 60° 





п [a] Find the equation of the straight line passing 2 through d the p point (1 » 2): апа inedia to 
the straight line passing through the two points (2 »—3) » B (5 ,– 4) 


[b] Prove the following equality with indicating the steps : tan 60° = —2 tan 30° tan 30° 
| – tan? 30° 


— — — —— 


|5] [ап If the straight li line L, passes i hircus the two points 3 ; |), 2 ғ y and 1 the straight line 
L makes with the positive direction of the X-axis an angle of measure 45° 
» find the value of k sif L, // L, 


[b] Prove that the points A(-255) » B(353) , C (-4 ,2)are not collinear. 
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Answer the following questions : 








| Choose the correct answer : 


ооо ооо оо 0000 


: 2 . nI Х = 
(^ Ifcos X= n where X is the measure of an acute angle » then sin = X 


(a) —— (by =12 (c) ] 0 
{2 2 2 


2 | The number of the axes of symmetry of the circle equals 7777 


(а) zero (b) ] (c) 2 (d) an infinite number. 


з If ABCD is a rectangle A (- 4 »— 1) » C (45) »then the length 


of BD == length units. 
(a) 10 (b) 6 (c) 5 (d) 4 

'4 | The perpendicular length between X25 » Х+3 = 0 equals 77 length units. 
(a) 2 (b) 8 (c) – 8 (4) 5 


'S! A ABC is an isosceles triangle and right-angled at C and the length of each leg is ( 
s then AB: ВС: СА = vee 


(a) 1:1://2 (b) 1:42: 1 (2 :1:2 (4) 2 :1:1 
6 In the opposite figure : 

The equation of the straight line L is ------------- 

(a) X 2*3 y (b) ye 3x 


(c) Xy (d) y 243 X 








—-—-. —-<— —— 


a [а] Find the slope and the length of the y-intercept for the straight line : X + = = | 


[b] If sin X = tan 30? sin 60° where X is the measure of an acute angle , find : 4 cos X sin X 








[a] Find the equation of the straight line which passes through the point (2 5 5) and is 
parallel to the straight line which passes through the two points (— 2 :1) 5(2 57) 


[b] ABC is a right-angled triangle at B » if 2 AB =13 AC 
Find: 1 m(Z C) (2) sin? A – cos? С 
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E [а] If the two stra; 
t ) Straig "S 3 х 
traight lines Li:3X-4y-3z0 ; L,:ay+4X-8=zero 
4ге perpendicular . find the value of a 
[b] If the points А күү 
of 


> B(4,-3) >» C(-105-2) ‚ D(-2 3) are the vertices 


a ч мем = 
rhombus . find the area of the rhombus ABCD 


[2] [a] Prove that : cos? 60° = cos? 30° tan? 30° tan 45? 


[b] In the opposite figure : 
The point C is the midpoint 


of AB where C (3 , 4) 


Find the perimeter of the triangle AOB 








Wo El-Sharkia Governorate a)’ 
ee" oe STL === 


Answer the following questions : (Calculator is allowed) 


uU Choose the correct answer from those given : 


1 InAABC » if m (Z B) = 90? 5 thensinA + соз С =............... 


(a) 2 sin C (b) 2 cos A (c) 2 cos C (d) tan A 
2 Ifsin2 X= 4 where 2 X is the measure of an acute angle 5 then X = ............... o 
| (a) 15 (b) 60 (c) 70 (d) 30 


3 In the opposite figure : 
If AO = 8 length units 
› ОВ = 6 length units 


» then the equation of АНД eee 





(a) ys $ X48 (b) y=- 2 x-8 x 
(с)у= 2 Х-8 Фу=- 4 Х+8 


4 The perpendicular distance between the point (3 » — 4) and X-axis equals чесе 
length units. 


(a) 3 (b) -4 (c) 5 (d) 4 
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5 Inthe square AYZL »if the slope of XZ = I ,then the slope DI TL m n 


(a) ] (19) — | (с) + | (d) 45° 
8 ABC is a right-angled triangle at В 5 where 3 AC = 5 BC › then tan AE erem 
(а) 2 (b) >. (су 2. (d) 2 
5 3 4 3 


[a] If the point С (4 5 y) is the midpoint of AB where A (X » 3) and В (6 > 5) 
s find the value of : X + y 
[b] Prove that the points А (5 »3) » B(3»-2) » С(-2 ›-4) are the vertices of a triangle 


» then prove that the triangle is an obtuse-angled triangle at B 


E [2] In the opposite figure : A D 
If ABCD is a rectangle in which AB = 5 cm. » ВС = 12 ст. Е 
‚ Ппа : 1 The length of AC 
2 The value of : 5 tan (Z ACD) - 13 sin (4 DAC) 
[b] If the two points A (3 »— 1) » В (5 53) 
» find the шоо of the axis of symmetry of AB 


B 12 ст. С 








а cos? 60° + cos? 30° 
a] [а] Without using the calculator s find the value of : sin 60° tan 60° 


[b] If the two equations of the two straight lines L, and L, are : 
L, : 6 X+ky -3 = zero and L, : 3 y = 2 X + 6 respectively. 
9 find the value of k which makes : 


1 The two straight i lines parallels Е ај The two straight lines одни» 





Е] |=] Find the equation of the e straight line which passes a tough the point t(1 » 4) and is 
parallel to the straight line : X + 2 y —4 = zero 


[b] If ABCD is a square where: A(254) » B(-3»zero) » C(-7,5) 
„find : 1 The coordinates of the point D |? the area of the square ABCD 


чо El-Monofia Governorate 


Answer the following questions : (Using calculator is permitted) 





EJ Choose the correct answer : 


4 The surface area of a square is 25 cm? s then the length of its diagonal is 
(a) 5 (b) 10 (952 «b 1042 
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ABC is a triangle. И (AC)? = (AB) + (BC) ушей Z C is m 





(а) acute. (h) obtuse, (c) right. (d) straight. 
3 The —— figure represents а semicircle with the radius length of 
its circle is 2 em. «then the perimeter of this figure = «e cm. auia. 
(a) 2 JT (b) 4 TU / \ 
UR (d) 4 7t 42 |^ 2em. M "- 
3 
4 If cos 5 = осе here 5 X | is the measure of an acute angle 


s then tan (X — М ЖОГОЛ 


(a) ¥3 ®- (c) | ШЕ 


3 
5 The equation of a straight line is : 5 - i = 6 »then it intercepts from X-axis a part 
of length ............... length units. 
(a) 3 (b) 12 (c) 6 (d) 18 
8 If ZZ ,-6 are the slopes of two dicul = 
3 °k perpendicular straight lines » then К = --------------- 
(а) 4 (b) -9 (с) — 4 (d) 9 





—— ————— a 





Е [a] Determine the type of the bans ABC where : AG; 0) s В Uu » 4) and C (- 1 +2) 
with respect to the lengths of its sides. 


b А | | {ап 45? + tan 30° _ 
[b] Without using calculator » prove that 1 - tan 45° tan 30° = 45° on 30° 2 +3 





[a] ABCD is a quadrilateral where A (2 54) › B(-350) » C "ES 5) and D (- 2 ‚9) 
Prove that : ABCD is a square. 


[b] ABC is a right-angled triangle at C » АС = 6 cm. and BC = 8 cm. 
Find the value of : cos A cos B — sin A sin B 


Я [а] Prove that the straight line which passes through the two points (- 3 ›-2) 
and B (4 › 5) is parallel to the straight line which makes with the positive direction of 
X-axis an angle its measure is 45° 
[b] If үз sin X tan 30° = tan 45? cos 2 X » find the value of X (where X is the measure of an 
acute angle). 
[a] Find the equation of the straight line which is perpendicular to the straight line : 
3xX-4y +7=0 and intercepts from the positive part of y-axis a part of length 4 units. 


[b] ABCD is a rectangle in which AB 23cm. » AC=Scm. 
Find : 1, m (Z АСВ) 12 The area of the rectangle ABCD 
91 


Scanned with CamScanner 





Trigonometry and Geometry 


чо El-Gharbia Governorate 


Answer the following questions : (Calculator is allowed) 





uy Choose the correct answer : 


4) The number of the axes of symmetry of the scalene triangle equals 777 


(а) zero (b) 1 (c) 2 (d) 3 
2 Inthe triangle XYZ › if (YZ)? + (XZ)* < (ХҮ)? »then ZZ is 7 
(а) acute. (b) right. (c) obtuse. (d) straight. 
3 If the distance between the two points (a » 0) and (0 › 1) is one length unit 
> then a = sss 
(a) 1 (b) - 1 (c) 0 (d) 2 
4 If the origin point is the midpoint of AB where A (2 » — 3) › then the point В is 7 
(a) (- 3 »2) (b) (- 2 » 3) (с) (- 2 »— 3) (d) (2,3) 


5 [n the opposite figure : ABC is a right-angled 
triangle at A in which AD 1 BC cutting it at D 
‚АВ = 6 cm. and AC = 8 cm. » then AD = + ст. 
(а) 3.6 (b) 8.4 (c) 4.8 
6 АВС is a right-angled triangle at B » then sin А + 2 cos C =. 
(a) 2 sin C (b) 3 sin A (c) 2 sin A (d) 3 cos A 








а —n — 





_——_——————- 


[a] ХУЙ, is а right-angled triangle at Y in which : XY = 5 cm. and XZ = 13 cm. 
Find the value of : cos X cos Z - sin X sin Z 


[b] Find the measure of the positive angle that AB makes where : 


A(3 9-2) » B(651) with the negative direction of the X-axis. 


[а] Find the value of Xif : cos (3 X + 6°) = 5 where (3 X + 6?) is the measure of an 
acute angle. 
[b] Find the equation of the straight line which is parallel to the straight line yel = E 


^ 


and intersects from the negative part of y-axis à рай equals 3 length units. 


r^ icf T D amd "E 
[a] Find the value of X which satisfies : X — sin 30° cos? 45° = sin“ 60° 


[b] If the points А(-3,0) + BG ‚ 4) and C (1. – 6) are the vertices of an isosceles triangle 
of vertex A » find the length of the drawn line segment from A perpendicular to BC 
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[a] If the point - T 
m | M (— 1 52) is the centre of the circle passing through the point А (3 »— 1) 
> find the circumference of the circle (where Л = 2 | 


[b Find the зацан Exi ; ; 
r я ji ition of the straight line passing through the point (1 » 2) and perpendicular 
О \ < | > OONA А n 
le straight line passing through the two points A (2 ›- 3) and B (5 ›- 4) 


WO El-Dakahlia Governorate AMEN 


Answer the following questions : (Calculator is permitted) 





uU [a] Choose the correct answer : 


A. If (2 А) = 75? ;sinA- cos B , Z B is acute »then m (Z B) = vee 


(a) 45? (b) 75? (c) 15? (d) 105? 
.2 If ABC is a right-angled triangle at B › АВ = BC > then tan A = +e 
| 
(a) 3 (b 43 (c) 1 (d) 5 
r= —— —— — — 2 
З If AB 1 Ср and the slope of AB =0 ; then the slope of CD = ·-------------- 
(a) ] (Б) — 1 (c) zero (d) not defined. 


[b] In the opposite figure : 
The point C is the midpoint of AB 
where C (4 » 3) › О is the origin 
point in the perpendicular coordinates system. 
Find : (1| The coordinates of the two points A › В 
(2) The area of the triangle AOB 











— 








[a] Choose the correct answer : 
| .3 X is the measure of an acute angle » then Х=з 


‘4 Ifcos3 X= 5 
(a) 20° (b) 30° (c) 45° (d) 60° 


'2 The radius length of the circle whose centre is (0 » 0) and passes through (3 › 4) 


equals «n length units. 
(a) 7 (b) I (c) 12 (d) 5 

'3 The measure of the exterior angle of the equilateral triangle equals зеен: 
(a) 60° (b) 90° (c) 120° (d) 80° 


[b] Without using calculator » find the value of X which satisfies : 
э sin X = tan? 60? — 2 tan 45° where X is the measure of an acute angle. 
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[a] Find the equation of the straight line which intercepts from the positive parts of the 


two axes two parts of lengths 2 units › 3 units from X and y-axes respectively. 


[b] ABC is a right-angled triangle at C › AC = 5 cm. BC = 12 cm. Find the value of : 
cos A cos В – sin A sin B 


4 | [a] ABCD is a parallelogram where A (3 52) » В(4,-5) » C(05-3) 








Find the coordinates of the point at which the two diagonals intersect » then find the 
coordinates of the point D 


[b] Without using calculator › prove that : 2 sin 30? + 4 cos 60? = tan? 60? 





[a] Prove that A (551) » В(3,-7) » C(I »3)are not collinear points. 


[b] Find the equation of the straight line perpendicular to AB from its midpoint 
where А (251) » В (4,5) 


WO Ismailia Governorate EUN 
EF S 


ER NS m 


Answer the following questions : (Calculator is allowed) 


ЕЗ Choose the correct answer from those given : 


1 The parallelogram whose two diagonals are equal in length and perpendicular 


TA CRT 
(а) rectangle. (b) rhombus. (c) square. (d) trapezium. 
2 If C is the midpoint of AB where A (-356) » B(35-6),thenC = o. 
(a) (6 »— 6) (b) (0 » 0) (c) (3 »3) (d) (C3 50) 
з The number of diagonals of the triangle equals .......-....... 
(a) 3 (b) 2 (c) 1 (d) O 
а ABC is a triangle in which m (Z A) = 75" › sin B = cos B , then m (4 С) L o 
(a) 90 (b) 60 (c) 45 (d) 30 


л. 


\ If the ratio between the measures of two adjacent supplementary angles is 1 : 2 , then 


the measure of the greater angle equals з 
(a) 120 (b) 90 (c) 180 (d) 60 


6 The equation of the straight line which passes through the origin point апа its 


slope = 3 mys..........-..- 


(а)у= Х (Б) у 23 (с Х= 3 (@у=3 x 
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|2 | [a] In the opposite 


> 


figure : 

ABC is a right-angled triangle at B N 
Prove that : sin? A + sin? C - | N 

[b] Prove that the Straight line which passes through л Ь 


the two points (- 1 43) (2, 4) is parallel to the straight line 


whose equation is 3 y-X-120 


[4] In the opposite figure : 


ABCD is a rectangle 5 AB = 15 cm. › АС = 25 cm. 
Find : m (Z АСВ) in degree measure E 
» then find the area of the rectangle ABCD г 


[b] The opposite table shows a linear relation. ! —————- 


Z 
2 


Find: 1 The equation of the straight line. pass 


2 The length of the intercepted part from y-axis. 





4] [a] prove that the quadrilateral ABCD whose vertices are 
А (- 1,3) › B(551) » С(7,4)апар (1 ,6)іѕа parallelogram. 


[b] Find the slope of the straight line which intersects from the positive parts of two 
coordinates X-axis and y-axis two parts of lengths 3 units › 4 units respectively › then 


find the equation of this straight line. 





[a] Without using calculator » find the value of : sin 45? cos 45? + sin 30? cos 60° — cos? 30° 


[b] In the opposite figure : % 


А represents the location of Ahmed's house The school C 


a 
"T 
d 


gr 


» B represents the location of Saeid's house 


V 


» C represents the location of the School. v 
А 27 


f 


Ahmed s 


9 
8 
7 
6 f ш 
4 
4 
à 
1 Which is nearer (closer) to the school : Ahmed's 2 
| 


house 


Y В Saeid s house P a 


house or Saeid's house ? Why ? Lo he eae TE 
| 


Without measuring. | 
y 
'2 | Are the two roads AB and BC perpendicular ? 


giving reason » without measuring. 
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X MCN 


Answer the following questions : (Calculator is allowed) 





Choose the correct answer from those piven : 


о 


1 If sin 30? = cos Ө where Ө is an acute angle s then 0 = с 


(а) 15 (b) 30 (c) 60 (d) 90 
2 ABC is a triangle in which : (АВ)? > (ВС)? + (АС)? эфеп 2 C is 7 
(а) acute. (b) obtuse. (c) right. (d) reflex. 
3 A(-255) » ВО - 5) , then the midpoint of AB is 7 
(а) (0 50) (b) (2 ›5) (с) (5 »2) (d) (-5 »- 2) 
а If XY is the axis of symmetry of AB » then XA с XB 
(а) > (b) < (с) = (d) S 
5 If m, » m, are the slopes of two perpendicular straight lines › then m, x My = 77 
(а) —1 (b) zero (c) l (d) 2 


6 The surface area of the rhombus ABCD = «++ 


(a) Т AB x DC () FACXBD (0j LABxAD (d) L AD x BC 


——— ————— — 











—— 


[a] Find the equation of the straight line whose slope is 2 and intersects from the positive 
part of the y-axis a part equals 7 units. 


[b] Find the value of xif:4x- cos? 30? tan? 30? tan? 45? 


—— 








—————————á— M 


[a] ABCD i is a parallelogram whose diagonals intersect at E 
НА (4,3) » В(0,2) › С (- 2 »— 3) » then find the coordinates of E 5 D 


[b] Without using calculator » prove that : 
tan? 60° — tan? 45° = sin? 60° + cos” 60° + 2 sin 30° 
[а] Prove that the straight line passing through the two points (2 5-1) 5 (6 5 3) is parallel to the 
straight line that makes with the positive direction of the X-axis an angle of measure 45° 


[b] ABC isa right-angled triangle at B Sif 2AB =13 АС 
» find : sin C »tan A 


t ial Prove that the points A C- 3 ,0) » В(3,4) » СИ ,- 6) are the vertices of an 


isosceles triangle of vertex A 


[b] Find the equation of the straight line which passes — the point (3 55) and 


is perpendicular to the straight line whose slope equals — E 
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Answer the following questions : 


Choose the correct 





answer from those given : 


1 . . 
The product of multiplying the slopes of two perpendicular straight lines equals эз 
(а) 1 (h) -i 


2 In the opposite figure : 


(с) + | (d) zero 


(а) Х+у= 1; 





| 2 (bzezx?^s«y E 
CIAST (d)2y=z 
3 sin 30° = DOE „элезин ачы 
(а) 10° (b) 45° (с) 30° (4) 60° 
4 tan 459 ee en 
(а) 1 (b) 242 (c) + (4)^/2 
5 МА (5 ›7) > B(15- 1) › ћеп the midpoint of AB is з 
(а) (2 ›3) (b) (3 ›3) (с) (3 »2) (d) (3 54) 
5 If AB // CD and the slope of AB = = » then the slope of CD Eis NND 
3 -3 22 2 
(a) ? (b) 2 (c) 3 MEME (d) 3 
[a] In the opposite figure : A 
ABC is a right-angled triangle at C i Ba 


. АВ = 13 ст. ‚ ВС = 12 ст. „АС = 5 ст. 
1 Prove that : sin A cos В + cos Asin В = | 
2 Find: | + tan? A 


[b] Find the value of the following : sin 45° cos 45° + sin 30* cos 60° — cos? 30° 


C 12cm. B 


[a] Find m (Z E) » where Z E is an acute angle : sin E = sin 60? cos 30? — cos 60? sin 30° 


[b] Prove that the straight line passing through the two points (— 3 » — 2) › (4 » 5) is parallel 
to the straight line that makes with the positive direction of the X-axis an angle of 


measure 45°. 


|а | [a] Find the equation of the straight line passing through the point (1 » 2) and perpendicular 
to the straight line passing through the two points A (2 5—3) » B(55-4) 


[b] Prove that the points A (3 ›-1) > B (— 4 » 6) and C (2 5 — 2) are located on the circle 


whose centre is the point M (- І » 2) 


(f i£) А рал / uos Y/ (OW) ool, уай ЭТ 
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EF (ај ABCD isa parallelogram where A (3 52) » В(4,-5) » С(0 »-3) > find the 
coordinates of the point at which the two diagonals intersect » then find the coordinates 
of the point D 







[b] Using the opposite figure 9 find the following : 
‚1 The length of the y-intercept (c) 
2 The length of the X-intercept. 
3 The slope of the straight line (m) 


чо Damietta Governorate 


Answer the following questions : (Calculator is allowed) 


ul Choose the correct answer from the given answers : 


^ If the lengths of two sides of an isosceles triangle are 2 cm. and 5 cm. ; then the length 


of the third side 1$ ·--:-:--::---:: cm. 
(a) 2 (b) 3 (c) 5 (d) 7 

2 Изш X= 4 » X is the measure of an acute angle › then sin 2 X = --------------- 
y 2 (p) 12 (d) 1 

з The surface area of the square is equal to the square of the length of the diagonal 
divided by --------------: m 
(a) 1 (b) 2 (c)3 (d) 4 

4 The equation of the straight line which passes through the point (- 2 , 5) and is parallel 
бз Xcaxia jesse 
(а) X2-2 (b X=5 (c)y=-2 (Фу=5 

5 In the opposite figure : C 
АЕАВ ›ВЕАВ 5m (4 С) =90° ; А 
Shen X + y = сезсе ^ . 
(a) 90° (b) 180* (c) 270? (d) 360° 


в If AB » DC are parallel » their slopes are m, » m, › then -.............. 


(а) mm, =- m, (b) m, - m, =0 (с) мт, =- | 


a 


(d) mm, = 1 


[а] ABC is a right-angled triangle at C sAC=6cm. , ВС =$ em. 
Find : cos A cos B — sin A sin B 
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two parts of lengths 3 units 


Final Examinations 





aight line which intercepts from the positive parts of the 
and 2 units for X and y axes respectively and find its slope. 


[a] If the distance of the point ( 


3 X › 5) from the point (6 5 1) equals 2*5 length units 
s then find the value of x 


b] Find the equati , 
[b] the equation of the straight line which passes through the points (2 »— 1) »(1 51) 


and if the point (0 , k) € the straight line » find the value of k 


a] Find i. o 5 2. | 
a [a] the value of X if : 4 X = cos? 30 tan? 30? tan? 45° ( Indicating the steps of the solution) 


[b] If the straight line passing through the two points (a ›0) › (0 $3) is perpendicular to 


{1 € | l 4 ] iti | i 
"i straight line that makes an angle of measure 30? with the positive direction of the 
X-axis find a. 





[a] Prove that : sin 45? cos 45? + sin 30° cos 60? — cos? 30° = 0 (Indicating the steps of 
the solution) 





[b] Find the equation of the straight line perpendicular to АВ from its midpoint C where 
А (1 » 3) and B (3 , 5) 





Answer the following questions : (Calculators are permitted) 


Choose the correct answer from those given : 
1 ШААВС »; if (ДА) = 60? »sin В = соѕ B ›Шеп m (4 С) = ·--..-......... 


(a) 30? (b) 75° (c) 90° (d) 105? 

2 The area of the triangle bounded by the straight lines: X20 » у=0 , 5X«2yz 10 
T mE square units. 
(а) 10 (b) 8 (c) 7 (d) 5 


3 [f the straight line passing through the two points (73 ` 1) . (273 ~ у) its slope equals 
tan 60° • then y moe 
(a) 2 (b) 3 (с) 4 (d) 5 


4 [f the straight linea X + (2-а) y = 5 is parallel to the straight line passing through the 
two points (1 »4) › (3 95) эШеп а = сс 


(a) 3 (b)-2 (с) | (d) zero 
5 [f the point ( [ -3 ,2) is in the first quadrant » then ( сап be equal to ее 

(a) - 3 (b) 2 (c) 7 (d) zero 
(6| The complement of the angle whose measure is 65° is of measure ен 

(a) 35* (b) 25° (c) 115* (d) 45° 
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[a] ABC is a right-angled triangle at B АС = 13cm. › ВС = 12 ст. 


Prove that : sin? C + sin A = 1 


[b] If the point А (5 » 2) lies on the circle of centre M (1 ›- 1) » then find : 
1 The surface area of the circle in terms of Л 


2 The Bp of the straight line which passes through A and M 


V —— M Ó—— 
— e 


[5] [al 1 IfA a 3,5) › В Ya E 7), find the equation of the axis of symmetry yof AB 


[b] Without using the calculator › prove that : 
tan“ 60° — tan? 45° = sin? 60° + cos? 60° + 2 sin 30° 


|4. [a] Prove that the points A (C153) » В (5,1!) » C(754) » D (1 »6) are the 
vertices of the parallelogram ABCD 





[b] ABCD is an isosceles trapezoid in which AD // BC ,AD=4cm. » АВ = 5 ст. 
» BC = 12 cm. › then calculate : арава 
cos“ С + sin С 
[a] If the straight line L, passes through the two points (3 › 1) › (2 › К) and the straight line 
L, makes with the positive direction of X-axis an angle of measure 45? 


» find the value of k if : 1 |L, // L, L LL, 


у, 


[b] In the opposite figure : 
The point C is the midpoint of AB 
where C (3 ›4) › О is the origin point of 
the perpendicular coordinates system. 
Find : 1 The coordinates of the two points А and B 
(2| The equation of AB 


о El-Beheira Governorate 


Answer the following questions : (Calculator is permitted) 








Choose the correct answer from the given ones : 


4 IfA(5»7) » B(I5- 1) ›Шеп the midpoint of AB is .............. 


2 If m (4 B) = 80? › then m (reflex 2 B) = + 
(a) 10° (b) 100° (c) 80° (d) 280° 
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З The slope of the straight line which is 


parallel to the straight line passing through the 
two points (2 ,3) (— 


2, 4) equals ............... 


(а) – І mat | 


(5) = (c) «X (d) ] 
а If tan (X + 10°) =13 where X is the measure of an acute angle » then X = --------------: 
(a) 30° (b) 45° (c) 50° (d) 60° 


5 Ina parallelogram , the two diagonals are 


(2) perpendicular. 


(b) equal in length. 


(c) equal in length and Perpendicular. (d) bisecting each other. 


5 The triangle whose sides lengths are 2 cm. 


| › (X + 2) ст. and 5 cm. becomes ап 
isosceles triangle when x = 


(a) zero (b)2 (c) 3 (d) 5 





[a] In the opposite figure : 
ABC is a right-angled triangle 
at C » AC = 6 cm. ‚ВС = 8 cm. 
Find : ( 1] cos А cos B – sin A sin B 
(2\m (4 B) 


6cm. 


C 8cm. B 
[b] State the kind of the triangle whose vertices are the points А (-2,4) , B(3,- 1) 
» C (4 ›5) with respect to its sides. 


[a] Without using the calculator , prove that : 
(ап? 60? — tan? 45° = cos? 30° + cos? 60° + 2 sin 30? 


[b] Find the equation of the straight line whose slope equals 2 and intersects from the 
negative part of the y-axis a part equals 3 units and draw it. 








[a] Find the value of X which satisfies : X sin 30? cos? 45? = sin? 60° 


[b] If the straight line L, passes through the two points (3 › 1) , (2 , к) and the straight 
line L, makes with the positive direction of the X-axis an angle of measure 45? , find 
the value of k » if L, // L, 


— - — ——  -– — ——— 
— HÀ —! — 








т... 
ННН 


|5) [a] If the point (3 » 1) is the midpoint of AB where A (1 » y) and B (X 3) 
s find the point (X » y) 


[b] Find the equation of the straight line passing through the point (3 , — 5) and 
perpendicular to the straight line: X+ 2 y-7=0 
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о El-Fayoum Governorate (S 
—- А 


Answer the following questions : (Using calculators is allowed) 


Choose the correct answer : 


1 Iftan3 X= Y 3 where X is the measure of an acute angle s then X = 777777 А 
(а) 10 (b) 15 (с) 20 (4) 30 
2 It the perimeter of a square is 16 ст. › then its area is 777 cm? 
(а) 4 (b) 16 (c) 60 (d) 90 
з The perpendicular distance between the two straight lines: X-2=0 » Х+3=0 
equals зз: length units. 
(а) 1 (b) 5 (с) 2 (4) 3 
4 [n the opposite figure : А 
ДА Se een triangle. e 
(а) an isosceles. (b) an equilateral. ie 
(c) an obtuse-angled. (d) a right-angled. С B 
5 The area of the triangle identified by the straight lines : 
3X-4y=12 ‚ X=0 > y=Oequals oee square units. 
(а) 6 (b) 7 (с) 12 (4) 5 
5 The measure of the angle of the regular hexagon is ------......... 
(а) 108° (b) 90° (с) 120° (4) 60° 





———— 
т. 


[а] In the opposite figure : А 


р 
ABCD is а rectangle т which АВ = 15 cm. 
‚ АС = 25 cm. 
Find: 1 m(Z АСВ) 
С 


2 The surface area of the rectangle ABCD B 


I5cm 


[b] If the distance between the two points (a » 7) »(-2 43) equals 5 length units › find the 
values of a 


Е [a] Without using the calculator » find the value of X (where X is the 


measure of an 
acute angle) which satisfies ; 


2 sin X = sin 30° cos 60° + cos 30° sin 60° 


[b] Prove that the straight line passing through the two points (-1,3) ‚(2 


‚ 4) is parallel 
to the straight line 3 y - X - 1 = 0 
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EJ [a] ABCD is а quadrilateral where A(5 53) , B(6,-2) » C(15-1) » DO >4). 
Prove that : ABCD is 4 rhombus, 


b If A (5 9) 6) * ' e А 
[b] | В (3 +7) and C (I +- 3) 5 find the equation of the straight line 
passing through the point A and the midpoint of BC 


Ø [a] Without using the calcul 


| ator , prove that : 
cos” 60° + cos” 30? + tan? 45° 


sin 60° tan 60? — sin 30° i 


[b] If the straight line L, passes through the two points А (3,1) › B (2 » y) and the 


› makes an angle whose measure is 45? with the positive direction of 
X-axis » then find the v i 
alue of y if Li LL, 
mM 


straight line L 





O Beni Suef Governorate 


Answer the following questions : (Calculator is allowed) 





Neuf 


uU Choose the correct answer from those given : 


4 The product of multiplying the slopes of two perpendicular straight lines equals --------------- 


(a) zero (b) 1 (c)- I (d) 4 

2 If AB is a diameter in a circle of centre M › where А (2 , 4) and В (- 2 50) 
E then M -— secos eos os esed 
(a) (0 » 2) (b) (2,0) (с) (0 50) (d) (2 52) 


з The quadrilateral whose diagonals are equal in length and perpendicular is the ............... 
(a) parallelogram. (b) rhombus. (c) rectangle. (d) square. 


4 If the lengths of two sides of a triangle are 2 cm. and 5 cm. › then the length of the 


third side C ---:--:--::--.: 
(a) ]2 ›5[ (b) ]3 »?[ (с) 2 »7[ (d) ]3 55[ 

5 In the opposite figure : ^ 
If m (Z ВАС) = 90° , AD L BC 
y then (Ар)? = ---------:----: Р L 
(a) AB x AC (b) DB x DC (c) BD x BC (d) (АВ)? + (ВО)? 

8 Iftan (X+ 15°) = 1 » where X is the measure of an acute angle 5 then X = ............... 
(а) 60° (b) 45° (с) 30° (4) 15° 
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Е [a] Find the area of the rectangle ABCD where А (- 1 »3) › ВО, D) » €(654) 
and D (0,6) 


[b] Find the value of X if : X cos 60? = sin 30? + tan 45^ 


[a] Prove that the straight line passing through the two points (~ 1 » 0) and (3 54) 
is parallel to the straight line that makes a positive angle of measure 45? with the 
positive direction of the X-axis. 
[b] In the opposite figure : 
ABC is a right-angled triangle at A 
s АВ = 20 cm. and АС = 15 em. 


Prove that : cos C cos B- sin C sin B = zero 





EY (al lf C (x 5-3) is the midpoint of AB where A(-3 sy) › B(9 511) 
» find the value of : X + y 


[b] Without using the calculator › find the value of the expression : 
sin 45? cos 45? + 3 sin 30? cos 60? — cos? 30° 


[а] Find the equation of the straight line passing through the point (2 » — 5) and 
perpendicular to the straight line whose equation is y — 2 X + 7 = zero 


[b] Prove that the points А (2:3) › B(652) » С(0 ›- 1) апар (-2 51) 
are the vertices of a trapezoid. 


D El-Menia Governorate 


Answer the following questions : (Calculator is allowed) 





Choose the correct answer : 


4 The measure of the exterior angle of the equilateral triangle equals 


***$68060«86060060c099 


(4) 60? (b) 90? (c) 120? (d) 1809 
2 If L, » L, are two lines parallel and their slopes are x: ` x Vien Кай аласа 
(а)— 12 (b) - 9 (c)4 (d)-4 
з The lengths of two sides of an isosceles triangle equal 2 em, › 5 ст. 
‚ then the length of the third side equals «e cm. 
(a) 5 (b) 2 (c) 3 (7 
д The distance between the point (5 » 12) and the point of origin equals ›...........; units 
(a) 5 (b) 13 (с) 12 «17 


104 


Scanned with CamScanner 





Final Examinations 


= —— -a — 


5 The area of the squ 
(а) 4 


6 ХУЙ, is ап Isoscel 


are Whose perimeter is 16 ст. equals ereere cm 
(5) 8 (с) 16 (d) 256 


es triangle right-angled at Z s then tan X = 


| 
(а) — 
43 Бүз (c) | (dy + 


al Prove th; i 
Е] [a] Prove that the triangle whose 


vertices arc A (6,0) » В(2,-4) s С(-4,2) 
Is right-angled at B 


[b] XYZ isa right-angled triangle at Z where X Z = 7 cm. Find the value of : tan X x tan Y 


[a] Find X where : 4 X = cos? 30° tan? 30° tan? 45° 
[b] Find the equation of the straight line passing through the point (3 5 — 5) and parallel to 
the straight line X -2y 720 


Я [a] ABCD is a parallelogram › A (– 2 , 5) | 





» B(3 53) › С(-4,2) Find the two 
coordinates of the point at which the two diagonals intersect › then find the coordinates 
of the point D 


[b] Without using the calculator ; prove that : sin? 30° = 5 cos? 60° — tan? 45° 





[a] If the straight line L, passes through the two points (3 › 1) , (2 » k) and the straight line 
L, makes with the positive direction of the X-axis an angle whose measure is 45? , then 
find К › if the two straight lines L, » L, are perpendicular. 


[b] Find the equation of the straight line which intersects from the positive parts of X and 
y axes two parts of lengths 2 units › 3 units respectively. 


TVONE УЧ 
mes a ИСМ СС GS. ° 


Answer the following questions : (Calculator is permitted) 





u Choose the correct answer : 


1 The sum of the measures of the interior angles of a triangle equals зз: 


(а) 90° (һ) 180° (с) 360° (d) 540? 
? [n the opposite figure : 

АЙ ИИ cm. 

(a) 5 (b) 15 

(c) 20 (d) 40 





C B 


(АВЕ) Vg / gate] ТИ (OW) lol, yall nis 105 
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з The measure of the interior angle of a regular hexagon equals 7777 


(a) 108° (ly) 120° (c) 90° (d) 180° 


2600290020009 


4 If 2sin X= 1 (where X is the measure of an acute angle) » then X = 
(а) 45° (b) 90° (c) 30° (d) 60? 


s The equation of the straight line which passes through the point (2 »— 3) and is parallel 


to X-axis 15 «e 
(а) X22 (b)y=-3 (c) X2-2 (d)y 23 
5 If the origin point is the midpoint of AB 5A (5 9-2) » then В = «7 


(а) (5 • 2) (b) (-5 5-2) (с) (—5 52) (d) (0,0) 


[a] Prove that the points A(-3 »— 1) » В (6 » 5) and C (3 › 3) are collinear. 


[b] Find the value of X that satisfies : X sin 30° cos? 45° = sin? 60° 





[a] If the triangle whose vertices are Y (4 » 2) » X (3 » 5) and Z (-5 » a) 





is right-angled at Y » then find the value of a 


[b] Find the equation of the straight line whose slope is 2 and intersects from the positive 


part of the y-axis a part that equals 7 units. 





|а | [а] In the opposite figure : 





ABCD is a rectangle in which AB = 15 cm. : A 

and AC = 25 ст. E 

Find: 1 m(Z АСВ) 2 
C LI 


2 The surface area of the rectangle ABCD 


[b] Prove that the straight line which passes through the points (2 , 3) 5 (0 50) is parallel 


to the straight line which passes through (— 1 »4) »(1 57) 


[a] ABCD is a quadrilateral » where А (5 3) » В (6-2) + C(1,- 1) 5 and D (0 ,4) 
Prove that : ABCD is а rhombus. 


[b] Find the slope and the intercepted part of y-axis by the straight line : 


2X-3y-6z0 
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E ыа, 
Answer the following questions > (Calculator is permitted) 
Wf Choose the correct answer - 
| Е 
A ИИ o = - » X is the measure of an acute angle »then X 2 «m ° 
| (а) 30 | (h) 60 (c) 10 (d) 90 
2 The perimeter of the square whose surface area is 100 cm? equals +--+ cm. 
(а) M є (b) 20 (c) 40 (d) 50 
3 ar ү are the — of two perpendicular straight lines » then К = 5 
| (a)4 (b) - (c) - 4 (d) 9 А 
4 In the opposite figure : à 
The length of AC = ............... cm. A N 
(a) 2 (b) 6 B 8cm. € 
(c) 4 (d) 8 
[5] The equation of the straight line passing through the origin point and its slope = 1 
1$ IIT 
(а)у= Х (b) y=-X (c) y=2X (d) y=0 
'8 If the numbers 3 ›7 › (are lengths of sides of a triangle » then l can be equal to ............... 
(a) 3 (b) 7 (c) 4 (d) 10 





[а] If the midpoint of BC is (2 › 3) andC (- 1 ; 3) » find the point B 
[b] If cos X = sin 30? cos 60? › find : 
1) The measure of Z X (where X is an acute angle) 
2 tan X 


[а] If the straight line whose equation is : a X + 2 y—7=0 is parallel to the straight line 
which makes an angle of measure 45* with the positive direction of X-axis 


» find the value of a 


m Without using calculator › prove that : tan? 60° — tan? 45° = 4 sin 30° 


D A 


ü la] I In the welt fig igure : 
ABCD is a rectangle where АВ = 6 cm. » AC = 10 cm. 
Find : (1) m (Z ACB) Е 
(2) The surface area of the rectangle ABCD 
С В 
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[b] Find the equation of the straight line passing through the point (1 » 2) and 
Mu to the "-— lineX+3y+7=0 





|5] [а] Prove that the points А k ‚— |) ‚ В " 4, 6). ‚ С о, › – 2) кен belong to 
a perpendicular coordinates plane lie on the circle whose centre is the point M (- l ›2) 


» then find the area of the circle. 


[b] Find the slope and the intercepted part of y-axis by the straight line where its equation 
154 Х+5у- 10 =0 


Чч) Qena Governorate SS. 
"НН 


Answer the following questions : 





Choose the correct answer from those given : 


K} сіп 30° = aa 


3 
(a) 1 (b) = (c) cos 60° (d) = 


2 


.2 The number of diagonals of the hexagon equals з 


(a) 5 (b) 6 (c) 2 (d) 9 
3 КО the origin point is the midpoint of AB as A= (-2 55) s then В = ............... 
(a) (2 95) (b) (2 »-5) (c) C2 95) (d)(-2 ›—5) 
4 If the measure of two angles of a triangle are 70° › 40° , then the number of its 
axes equal з 
(a) 1 (b) 2 (c) 3 (d) zero 
5 If L, » L, are two parallel straight lines of slopes m, » m, respectively 5 then -............. 
(а) т, – т, = 2его (b)m,--m, (c)m, хт, = 1 (d) m, xm, = – 1 
8 If the lengths of two sides of a triangle are 2 cm. › 5 cm. » then the length of the third 
side can Бе ---------:----: 
(a) 2 cm. m 3 cm. (c) 4 cm. (d) 1 em. 





— M eM 





—]З=|[ = 


[2] а Without using "иш » find the value of : cos 60? sin 30? — sin in 60° c COS 30° 


[b] Find the equation of the straight line which makes with the positive direction of X-axis 
a positive angle of measure 135? and intercepts from the positive part of y-axis a part 
of length 5 найн units. 


т. 


Е [a]| Prove that the points A А (1 4) , B C1 ] = 3) , ,C ^, - 3); "n к sae sor 
a right-angled triangle › find its area. 
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[b] In the opposite figure : 
ДАВС is a right-angled (папе at С 
‚АВ = бст. ут (/ В) = 60° 
Find : The length of AC 





Я [a] Find the slope of the straight line whose equation is : 


? YO = 19 » è . | . | 
2 Х-бу= 12 sthen find the points of intersection with the coordinates axes. 


[b] Without using calculator 
angle) that satisfies : 


tan X = 4 cos 60? sin 30° 


s find the value of X (where X is the measure of an acute 


[a] Prove that the straight line which passes through the two points (1 53) *(2 +4) 15 
parallel to the straight line whose equation is : y-X=5 


[b] Prove that the figure ABCD is a rectangle where A (1 50) 5 В(-1,4) 
С (7.8) 5 D (9 » 4) 


XONETETTTENGA 
7 | 


Answer the following questions : 





11| Choose the correct answer : 


1 The length of the side opposite to the angle of measure 30° in the right-angled triangle 
equals --------------. the length of the hypotenuse. 
(а) quarter. (b) twice. (c) half. (d) third. 
2 Iftan (2 X- 5) = 1 where X is the measure of an acute angle 5 then X = ~.. 
(a) ]5? (b) 75? (c) 50? (d) 25° 
3 [f the diagonal length of a square is 10 cm. » then its area =з: cm? 
(а) 100 (b) 75 (с) 50 (d) 25 


4 The straight line passing by the two points (0 ›0) › (2 » 3) is parallel to the straight line 
whose slope Т 


-3 _ 2 
(а) 5 (Б) $ (6) ~~ (d) —- 
5 The image of the point (3 » = 2) by reflection in the X-axis is ses 
(a) (- 2 53) (b) (3 »2) (с) (2 »— 3) (d) (-3,-2) 
.8 The slope of the straight line X - 5 20 is ee 
(a) 5 (b) 1 (c) zero (d) undefined. 
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А [a] Find in degrees the value of X if : tan 2 X = 4 sin 30? cos 30? where 0° < X < 90* 


[b] Find the equation of the straight line passing by the point (3 » 5) and is parallel to the 
straight line2 X-3y - 620 





В [a] Prove that the straight line passing by the two points (7 »— 3) › (5 ›- 1) is 
perpendicular to the straight line which makes an angle of measure 45° with the 


positive direction of X-axis. 


[b] Without using the calculator » prove that : 2 sin 30? + 4 os 60° = tan? 60? 


a [a] If the distance between the points (a » 0) › (0,1) equals 4| 2 length unit find a 





[b] If AB is a diameter in the circle M where A (4 »—1) » В(-2 ›7) » find the 


coordinates of the point M and the radius length of the circle. 





[a] Prove that the points A(- 1 »—4) » B(150) » СО, 2) are collinear. 
[b] In the opposite figure : 
m (Z ADC) = m (4 BAC) = 90° 
Ар = 4 cm. › АС = 5 cm. › ВС = 13 ст. 





Find the value of : 
C 13cm. B 


CRM 
7 ee 
N 
f 
PO 


tan (Z DAC) sin (Z ACB) - sin (Z B) cos (Z CAD) 


XVONITITTEN 
au oo AR met 


Answer the following questions : (Calculator is allowed) 











Choose the correct answer from those given : 


1) The measure of the exterior angle of the equilateral triangle is ............... о 
(а) 60 (b) 90 (c) 120 (d) 180 
12 |4 sin 30? cos 60? = eere 
(a) 1 (b) 2 (c) 3 (d)4 
з Тһе length of the opposite side of the angle with measure 30° in the right-angled 
triangle equals -+ the length of the hypotenuse. 
(a) 4 (b) 4 (c) > (a) 3 
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4 
The equation of the str; ght line passing through the point (= 2 ›- 3) 
and parallel to X-axis is 


— В. 
(а) у = – 2 (bby =-3 (с) Х==2 (djX=-3 
5 , чэ. ‚ . TP o ; | 4 
А ABC is an isosceles (папе in which AB = Зет. BC 27 em. » 
then PW ЖОШО? cm. 
) 
(a) 3 ih) 4 (с) 7 (d) 10 


6 The distance between the two straight lines X-2=0 › X+3=0 equals ©- 
length units 


| 
(a) 1 (b) 2 (с) 3 (d) 5 


Е [а] Find the equation of the straight line which passes through the two points (1 »3) »(- 1 » – 3) 


[b] Prove that the points A (3 5-1) , B (-456) » C(2 5-2) lie on the circle whose 
centre 15 M (— 1 5 2) , then find the circumference of the circle. 


Е [а] Without using айгай » find the measure of Z E E (Such t that E is an a cute ит 
If : 2 sin E = sin 30? cos 60° + cos 30? sin 60° 


й If C is the шыра of AB » then find X y ISEA 93) » В(б›у) › C Ms e) 











п [а] A ABC is right-angled at C in which АС 26cm. » BC=8 cm. 
Find: 1 cosA cos B- sinAsin B 2 m(Z В) 


[b] If the straight line L, passes through the two points (3 » 1) » (2 >k) and the straight 
line L, makes with the positive direction of the X-axis an angle of measure 45° 


> find the value of k if the two straight lines are: 1 Parallel. 2 ois iin 











si l а] Find the equation of the straight line which passes luong: the point (3 » — 5) and is 
parallel to the straight line X + 2 y - 7 20 


[b] Find the value of X if : X sin 30° cos? 45? = sin? 60? 


We New Valley Governorate 


ee 





— hed 





Answer the following questions : (Calculator is allowed) 


Choose the correct answer from those given : 


1 The area of the square whose perimeter is 16 cm, equals зс cm: 
(a)4 (b) 8 (c) 16 (d) 256 

2 If the lengths of two sides of an isosceles triangle are 3 ст. » 7 em. » then the length 
of the third side is 777 cm. 
(а) 4 (b) 7 (c) 10 (d) 3 
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3 In the opposite figure : 





(а) Х+у=2 (bzex?^4y! 
| (У Р 3: (у= 52 
4] 2 sin 30? tan 60° = ............... 
(ауз (b) 3 (с) 5 (d) j 


5 ИХ+у=5 ›КХ+ 2 у = 0 аге perpendicular » then k = 7777s 
(a) 1 (b)- 1 (c) 2 (d) –2 
6 МА (5 ›7) > B(15- I) › Шеп the midpoint of AB is -------------- 
(a) (2 ›3) (b) (3 53) (c) (3 52) (d) (3 ›4) 








————— 


[а] АВС isa triangle т (4 В) = 90° , АВ = 15 ст. » ВС=20 cm. 
Prove that : cos А cos С – sin A sin C =0 


[b] If the point C (3 › 1) is the midpoint of AB where A (15y) » B(X5»3) 
» find the point : (X ; y) 





[a] If the points (0 » 1) » (a » 3) › (2 55) are located on one straight line 
» then find the value of a 


[b] Prove that the points A (3 5-1) » В (-4,6) › C (2 »— 2) which belong to an 
orthogonal Cartesian coordinates plane lie on the circle whose centre is M (— 1 5 2), 
then find the circumference of the circle in terms of 7U 


—————————— 





a [a] Find the equation of the straight line passing through the point (3 , 5) and parallel to 
the straight line X -3y 27 


[b] Find the value of X (where X is the measure of an acute angle) : 
2 sin X = sin 30? cos 60° + cos 30° sin 60? 





[a] Find the equation of the straight line whose slope is 2 and intersects from the negative 


part of y-axis a part of length 3 units. 


[b] Without using the calculator s prove that : sin 60° = 2 sin 30° cos 30? 


\ VA, 
TZ South Sinai Governorate АБА 
М v 


"3». <<“, 








Answer the following questions : 


Choose the correct answer from those given : 
1 The distance between the two points (4 › 0) and (0 » — 3) equals 


rk ed ais length units. 
s (b) 4 (c) 3 
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2 Ш cos (X + 30°) 1 Y 
"= ( 307) = 5 Where X is the measure of an acute angle s then X 2 «e 


(2) 60 (b) 30 


(с) 45 (d) 20 
3 ABC is a triangle in which AB = AC and т (4 B) = 30° , then m(Z A) = eere E 
(а) 60 (b) 30 (c) 120 (d) 40 


a < , AD 
ІЁА = (5 57) and B=(—1 ,— 3) › then the midpoint of AB 


TIC 
(а) (2 9 — 2) (b) (22 ,2) (c) (- 2 ,- 2) (d) (2 52) 

5 The number of symmetry axes of an isosceles triangle equals ............... 
(a) 1 (b) zero (c)2 (d) 3 

6 АВС за right-angled triangle at B › D is the midpoint of AC and BD = 5 cm. 
s then АС = ............... ст. 
(a) 5 (b) 10 (c) 15 (d) 20 





[а] ABC is a right-angled triangle at B АС = 13cm. › ВС= 12cm. 


Prove that : sin? + cos? C = 1 


[b] Find the equation of the straight line passing through the point (2 , — 3) and parallel to 
the straight line y= X +4 


[а] Without using calculator » prove that : cos 60° = 2 cos? 30° — | 


[b] Find the equation of the straight line which passes through the point (3 » — 4) and 


makes with the positive direction of the X-axis an angle of measure 45? 


[a] If the distance between the two points (a » 7) and (- 2 » 3) equals 5 length units 





» find the values of a 
[b] Find the value of X where X is the measure of an acute angle satisfying the 
equation : 


sin X = 2 sin 30? cos 30° 


[4] Find the equation of the straight line passing through the point (3 › 4) and 
perpendicular to the straight line whose slope = = 
[b] Prove that the triangle of the vertices A = (050) » B=(4 50) апас = (0 , 3) 


is right-angled » and find its surface area. 
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Answer the following questions : 





ul Choose the correct answer from those given : 


1 Ifazb > a sb are the measures of two complementary angles 


s then a = «e o 
(a) 30 (b) 45 (c) 60 (d) 90 
2 Iftan3X =з » where X is the measure of an acute angle » then X = 777 ° 
(a) 10 (b) 20 (c) 30 (d) 60 
з Тһе sum of measures of the interior angles of the quadrilateral equals -+--+ р 
(а) 360 (b) 180 (c) 90 (d) 540 
4\IfA(1 »—6) › B(9 52) then the midpoint of AB is «----------- 
(a) (- 2 55) (b) (2 » - 5) (с) (5 »-2) (d) C 5 »2) 
5 In the opposite figure : 
(а) Х+у=2 (6) 2= Х? +y? 
(c) 2 X2z (у= 3 z 





6 In the opposite figure : 
L 1s a straight line passing through the 


two points (2 » 5) › (5 »2) 


» then the point ..........--.-. EL 
(a) (1 »6) (b) (2 » 3) 
(c) (0 50) (d) (3 » — 4) 








— Óá— 





д 


[a] Without using the calculator » prove that : sin 60° = 2 sin 30? cos 309 


[b] ABCD is a quadrilateral » where A (254) › В (-3,0) , C (735) + D (- 2,9) 
заа 9 
prove that : ABCD is a square. 





— — — — = UE 
E € 





[a] Find the equation of the straight line whose slope is 3 and passes through the point (5 0) 
, 
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[b] In the opposite figure : XYZ is à right-angled triangle at Z0 


o ХХ, = 7 ст. » AY = 25 cm. : 
1 Find the value of : tan X x tan Y B 
| К. 
2 Prove that : sin? X + sin? Y = | 
X 25cm. Y 


[a] Without using the calculator 5 find the value of X if : 2 sin X = tan? 60° — 2 tan 45° 
where X is the measure of an acute angle. 


[b] Prove that the points A (-1,-4) 5 B(150) » C(2 52) are collinear. 
[a] Prvoe that the straight line passing through the two points (— 3 » — 2) » (4 » 5) is 


parallel to the straight line which makes with the positive direction of the X-axis an 
angle of measure 45? 


the straight line whose slope equals — 3 ; then find the value of k 


h (26) Red Sea Governorate m 
iu an 


Answer the following questions : 





| 
| 
[b] If the straight line passing through the two points (— 2 » 3) › (1 » k) is perpendicular to 








Я Choose the correct answer from those given : 


S12 sin 30? = sesane 
(a) > & 3 (с)! (4)2 
2 The measure of the exterior angle of the equilateral triangle equals --------------- 
(а) 30° (b) 60° (с) 90° (4) 120° 
3 The distance between the point (3 » 4) and the point of origin equals з: length units. 
| (а) 3 (b) 4 (c) 5 (d) 7 


If 3 cm. » 7 cm. » l are the lengths of the sides of a triangle 


и 
, then l can be equal to «777 cm. | 
(a) 3 (b) 7 (c) 4 (d) 10 | 

УЕ “гу АҢ 2 » » ч "Ch -— ммс о 0 

s If AB LCD and the ше АВ= 4? then с" slope of CD = ; 
(a) $ (b) - 4 (c) > (90 - > 

6 The image of the point (3 »— 2) by reflection in the origin point Is еее 
(а) (3 »2) (b) (- 3 »-2) (c) (3 » 2) (d) (—2 43) 

a [а] Find the value of : cos 60° sin 30? — sin 60? tan 60? + cos? 30? 
sses through the two points (— 3 »— 2) › (4 ›5) 


[b] Prove that the straight line which pa | | 5 
is parallel to the straight line which makes an angle of measure 45? with the positive 


direction of the X-axis. 
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В [a] Find the slope of the straight line 3 X +4 у 5 = () sthen find the length of the 


intercepted part from y-axis. 


[b] Find the value of X where : X sin 30? cos? 45° = sin? 60° 


[а | [а] In the opposite figure : 
ABC is a triangle in which AB =АС = 10 em. 
“ВС = 12 см. 
1 Find: m (Z В) 





2 Prove that : sin? B + cos? B = | а - : 
[b] Prove that the triangle whose vertices are A (154) » B(-15-2) » C(25-3) 


is right-angled • then find its area. 





[a] Find the equation of the straight line which passes through the point 
А (4 +6) and the midpoint of BC where B (357) » C(15-3) 
[b] ABCD is a parallelogram where A (3 3) » B(25-2) » C(55-1) 
> М is the intersection point of its diagonals. Find : 


1 The coordinates of М [2] The coordinates of D 


We» Магоий Governorate 





ES 
Answer the following questions : (Calculator is allowed) 
© Choose the correct answer from those given : 
4 The area of the square whose perimeter is 16 cm. equals з: ст: 
(а) 4 (b) 8 (c) 16 (d) 256 
2 The equation of the straight line whose slope is 1 and passes through the origin point 
Tee 
(а) Х=] (b)y= | (C)yzX (Фу=-х 
3 Ifcos2 X= 4 o then Х= 
(а) 15° (b) 30° (с) 45° (d) 60° 
4 A right circular cylinder » if its height equals the length of its base radius = г um 
3 
» then its volume 2 ее cm. 
(a) zt г? (b) 270 r^ ()2mr (d) + т? 


(S! The slope of the straight line which is parallel to the X-axis is oo... 


(а) — ] (b) zero (с)! (d) undefined. 
116 


Scanned with CamScanner 


nc c c MN] Examinations 
(6) In the opposite figure ; 


e 
m (£4 C)= 120° : 
o aliod x 


^ hd 
» then 9C + у? ж... B A 


(a) 90° (b) 180° (c) 300° (d) 360° 


[a] Without using calculator , find the value of X if : 4 X = cos? 30? tan? 30? tan? 45? 


[b] AB is a diameter of the circle M 5 if B(8 511) » M(557) 





Find :|1 The coordinates of A 
(2) The length of the radius of the circle. 





[a] Prove that the points A(-2 55) › В (3,3) » С(-4 ›2) аге not collinear and 
if D (-9 ›4) » prove that the figure ABCD is a parallelogram. 


[b] Explaining the steps and without using calculator › find : 


cos? 60° + cos? 30? — tan? 45? 
sin 60? tan 60? — sin 30? 





a [a] Find the equation of the straight line which passes through the point (3 » 4) and is 
perpendicular to the straight line 5 X -2 y +7 20 


[b] ABCD is an isosceles trapezoid › AD//BC › AD=4cm. » AB=5cm. 


where BC = 12 cm. 


5 tan B cos C = 3 


Prove that : = 
sin? C + cos? C 





g [a] If the straight line L, passes through the two points (3 » 1) » (2 » К) and the straight line L, 
makes with the positive direction of the X-axis an angle whose measure is 45? 


» then find К if the two straight lines L, » L, are: 
(1| Parallel. (2) Perpendicular. 


[b] Find the slope and the intercepted part of y-axis by the straight line : 2 X 23 y + 6 
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in Mathematics 


Guide Answers 


3; 


First Term 





P 


By 
A group of supervisors 





of Algebra and 
Statistics Exercises 


————n 


Answers of Unit Ф 
\ 4] 






| | A) {C1 ›4) (2 ›4) › (3 ›4}} 
| Deren 80 
| wW (4) {(2 +4) › (2 ›5) › (3 ›4) › (3 ›5)} 
(1a2-5.b-9  (2)а=/25=5,6=\27=3 | (6) {5} x {6 57} 
[3]a-222 Saz4sbels-3 «.b=-4 [(8]X21(25355] Y 2 (6:91 
[4)2-а=6 | а=-4›Ь-3=-1 -b-2 |[7]{1,2} (8)5 
в n 
| А53 =27 sb 42123 
| [6]: а=2-а  ..2a-22 г. а=| (je (je Ed (jd (ја 
| ,b=2b-3 b-3 ва (7 Ba (se (а 
Ga = 32 awe? ла=2 Ја Вас fc (4а (а 


sb?-1= 427 Ш -1=3 тп 
b^ 24 
(B]b=7 3c bia 49 (1]X x Y={(2 14) (2 20) > 1 24) ›(-1›0)} 
(2)Y x = {(4 94) (455) 9 (4 5-2) 2 (0 24) » 


=7 m2 Eu = 
(2) а=7 ›2а=26+1 b+1=14 Па 
532bz13 “Б = 6.5 (3] Е { 1 
X~={(2 92) , (2-1) oC 1 92) s(-15- DJ] 
[5a-123 2. 5а=4 nai 
4 16 [4] (Хх 2) =2х3=6 
sb=4a 50=4х 3 705 


(5]n(Y)22x2-4 


B (E]n (2,2) =3х3=9 


X x Y= {(1 › 3) › (1 ›4) ›(1 5) › (2 23) (2 ›4) › 


(2 > 5)} u 
(1) X x i 


Y X 
й b = 
b 
c 








The Cartesian diagram -YxYCXxXbecause Y C X 
п 
X? = (3,3) ›(3 34) ›(3 ›8) › (4 ›3) ›(4 34) › @х={1} ›У={1 3 ›5} 


(4›8) ›(8 23) (834) (8 ›8)} ([2]ухх={(1 1) ›(3›1) › (5 › D} 


X X э 
в) (48) (848) (3) Y^-2[0 ›1) ›(1 › 3) 50555 G5 1) › (3 ›3) 
4 
8 


un 
| do dado , (3 25) 9 (551) ›(5 93) (55 5)] 
| (353) (453) (8р3) 

The arrow diagram The Cartesian diagram 5 X7 = {3} x {3} =4(3 ›3)} 








g Ait 


[CE IX Х = {3} 








| 7 Algebra and Statistics 


Шон o E 


(354) x (354 55] 
= {(3 +3) (3 :4) 5(3 ‚ 5) » {4 3) * 





(4,4) »(4 551] 
(2)(X-Y)xYzs (152) x {3,4,5} 


= {(1,3).(1 4) 5(155) › (2 33): 





(2,4) (25511 


(3)(Y-X)xX2(5) x (1 125394} А Lies on the first quadrant 

B Lies on the fourth quadrant 
C Lies on the second quadrant 
D Lies on the second quadrant 
E Lies on the third quadrant 


M Lies on y-axis K Lies on X-axis 


={(5 1) ›(5 ›2) › (5 +3) › (5 ›4)} 


[1 


4] Хх(УП2) = (3*4) x {5} = {(3 ›5) › (4 › 5)} 


[2] (Х- Y)xZ2 {3} x (6551 = {(3 ›6) ›(3 ›5)} Gb 2) Be mo [Ба Ed 
(3) (X - У) x (Y - Z) = {3} x {4} = {(3 ›4)} (7)с (аја (8]e [foa fje (b 3c 
ш.- тете E 


Y x | 
| 





MEE 
First : | 
y 
DUX x¥={(1 +2) +013) AB = 3 length unit + BC = 4 length unit 
EY x Z={(2 52) (235) ›2 ›6) ›(3 2) 055). | ^ The area of AABC = x AB x BC 





|to|— в 


3:6) Е E 
(3JX x Za (152) 5(155) (1 ,6)} | Ü 
(3Y&251(252)30 33) 332) 003 93 | 3 


x 3 x 4 = 6 square unit 


Second : 

(X x Y)U(Y x Z)= {(1 +2) › (1 93) (2 92) ,(2 95) » 
(2 +6) (352) ›(3 35) ›(3 ›6}} 

Third : Хх (Y 12) = {1} x {2} = (0 »2)} 








Fourth : (X x Y) N (X x Z) = 401 »2)} Же 
Fifth : (Z—Y) x (X UY) = {5 56} x {1 5253} тау 


ACXxX ВЕХ хх 
= {(5 ,1) (5 2) (5 .3) , (6 +1) 3(652) › (6 33 
E: ) (552) s( ) э( ) (6 2) › (6 »3)} | CÉXxX DEXXX 
4 
FE 


Answers of Unit $ 
w Ww 


(1]X x Y Х={4,1} » Y={4-1 57} 













‚ХхУ= {(4 04) ›(4 51) «(4 $7) » (1 +4) 
$(121}3(1›7)} 


[0] (3) 
finswers of Exercise 2) 


(1]b [2)Ь (aje 
[аја {5)с (8]a 
а жыш. Fee 


R, is a function and its range = (1 ›9} 





[2] Y xX 


К, is a function and its range = {1 ›4 ›9} 
R А is not a function. 


R i is not a function. 


gs = ee 


The arrow diagram in fig.(2) represents a function. 


= 





у t is a function 
»t, = Ца 2b) + (6 5a) › (с 34) › (4 2c) ›(е se] 
2 
[3]Y and its range = (as b sc»sdse]-z X 


L, is not a function because a € X has two images 
and b € X has no image. 

t is a function no {(a 53) › (6 53) s(c 33) 

‚ (d 33) э(е › 3)) > its range = {3} 

[5 


(AJR, is not a function because c € X has no image. 





(2] В. is not a function because b € X has two 


images. 


(S]R ‚15 a function because each element of X 
appears only once as a first projection in an 


аа РЕ 273] ordered pair of the relation. 


ie ХСУ ssl ras 3 and the range = {2 ›8 $10] 





1 Algebra and Statistics 


(1) = ((-3 91) ›(-3 98) (152) › (4 › 4)} К={(2,4),(2,5)},(2,6),(2›,7), 
[2] К is not a function because — 3 € X has two (239) › (4 ›4) (45 5) ›(4 36) > 

images. (4 37) › (4 ›9) 5(555) › (5 56); 
(3] : (XDJ ER xi. (5 27) ›(5 ›9) › (7 57) (7 › 9) } 


Represent by yourself. 
u 


R={(1 ›3) › (2 ›6) ›(3 ›9)} LAR 2 ((1 52) ›(2 94) 


s R is a function from X to Y because each element of :(356) › (4 ›8)} 


X has one image т Y 


and the range = {3 »6 $9) 


[в] [2] К is a function from X to Y because each 


R = {(4 52) (6 93) › (8 34) element of X has one image in Y 


:(1055)] 





sits range = (25456 58] 


s yi 
| #2 
CJR = (152) 52 53) ›(3 ›2)} б Ba ; 
3 7 





Yes + R is a function. 
(2] (2:3) ЄВ 1 2aR3 


42892 ла = | 


(1]к={(—1›,1) 
(0,0),(1›, 1) 
:(25 4) ›(3 > 9)} 

[2] is a function 
from X toY 


` because each 





element of X has 


one image in Y 


© 
К = ((051)5(053)5(055) К = {(1 +1) › (2 ›8)} Represent by yourself. 
:(056) ›(1›1)} (1 ›3} 


(1,5) >(1 36) R= (2,1), ›1) 1) (1 ›2) 2(2 54} 
(4 51) › (4 ›3)} Represent by yourself. 





R is not a function because OC X » 1 EX 4 € X s R is a function from X to Y because each element 
each of them has more than one image in Y of X has one image in Y 
also 7 Є X has no image in Y The ranges {1515152 ,4} 
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Ш e 


В = {(2 , 10) ›(2 ›16) 9(2 +24) ›(2 +30) “X={1 3223} 
‚(5 $10) ›(5 +30) › (8 > 16) ›(8 › 24)} R={(1 +2) (251 ›(3 ›3)} 



















В is not a function because 2 € X - Ris а function. 


has more than one image in Y 


also 5 € X 38€ X each of them 


sits range = [15253] 


R={(1 91) (221) › (2 52) › (451), 
(4 52) (454) ›(6 91) › (6 22)» 
(6 »6) ›(10 51) › (10 ›2) (10 > 10)} 


has two images in Y 


Represent by yourself. 


R = {(2 26) ›(2 ›8) (2510) › (3 :6) ›(3 +15) 
:(4 ›8)} 


R = {(6 ›-6) » (4 »—4) »(2 5-2) › (0 ›0) 
(7-252) ›(-4 ›4) ›(-6 »6)} 
7. R is a function 
on X because each 


element of X has 
R is not a function because each of 2 ЄХ »4 EX > 
6 € X and 10 ЄХ has more than one image in X 


В = {(34 »34) › (34 94) 
› (12 ›72) › (12 532) 
› (25 525) › (25 » 5) 
s (4 54) ›(4 534) 
s (5 55) ›(5 $25) 
‚(32 32) + (32 ›72) › (47 547)) 


a unique image in X 


its range = X 


Rs((503sQ5 1), (152) 
^. В is not a function 


because 0 C X 





has no image in X 


m - 

В = {(1›1) ›(1 2) 5(053) 5056) 
(1311) э(3 31) ›(3 52) 9 23) 
,(3 56) 5 51D ›(11 91) (1152) 
(0153) (11 56 › (11 210) 


"—— 
ew 


1]... Ris a function from X to Y 


—, 


2. each element in X has only one image in Y 
‚+ the image of -22(-2) - 1 23€Y 
s the image of 2 = (2) - 1 23€ Y 


R is not a function because 
each of 1 € X 33 EX › 11 EX 
› the image of = (5) - 1 224 € Y 
и. (224 


has more than one image in X 
also each of 2€ X 6€ X 


has no image in X [2 | Represent by yourself. 
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(JR, = {(0 90) »(4 »2) › (16 5 4)} R={(— 11) › (1 95) › (2 57)} 
ho К, is a function from X to Y 
(8]R, = ((0 ›0)} 
= R А is not a function because each of 4 C X 
» 16 Є X has no image in Y 
(3) В, = {(0 ›0) › (4 ›2)} 


К 3 is not a function because 16 C X 





(1)L does not represent a relation because : LÆ X x Y 
[2] М represents a relation because: M C X x Y 


has no image in Y 


f is a function on X 
"aRb » axbz12 -. each element in X has to appear only once as a 
[1] XR4 2 Хх4=12 «X23 first projection іп К 
(2). yR3y г ухЗу= 12 и. а=3 6 =5 ог а=5,6=3 
23yls12 VES г. а+6=3+5=8 
eymt 


ш ———— В = {1,1 (0,0) (151) 
28, : К is not a function because -2ЕХ »2 ЄХ 


did not appear as a first projection in the ordered 


225228 СТ pairs of К 
‚= (5 5)ЕВ = b-2x$-4 
ES -$ (refused) orb= E » a divides b 
MU Y={2 232551151459 +35} 

> (с ›3) ЕК ос c=44 s f is function from X to Y 
(S ‚4)Ек р d'2x d =-& :'2dividesl4d — —.2€X . 4ЄҮ 
M LED di : ^ 3 divides 9 и. ЗЕХ IVEY 

4 4 9°. 5 divides 35 nÁ5€Xx5,35cv 
jv n(X)=3 2 Х= {2 33 35} 
T Е, = ((I Fal (050) Y CTS :»."n(XxY)z1]2 ^n(Y)z4 


2 У= {14 9,35 511} 
sR = {(2 +14) ›(3 +9) › (5 ›35)} 
› its range = (14 ›9 535} 
au eo © 
(4) R= (0 513) ›(1 931) ›(2 223) ›(3 513); 2 XUY 2145859527 п (= 4 
(3 +31) ›(3 › 23)} (Represent by yourself)  Х= {4,8 9,27} 


R = {(1 +1)з5(—1,—1)} ‚К =В ПК, 


7. = О, В is not a function 


[2] 2 К 65 false (say why by yourself) ‚ 2 ais multiple of b » f is a function from X to Y 
ГВ 31 true (say why by yourself) :n(Y)z2 7 У= {4,9} 
ЗК 13 true (say why by yourself) г. К = {{4 ›4) › (8 ›4) › (9,9) (27 ,9)} 

(3]М = ((2 ›23) ›(3 523)) » the range of the function = (4 $9) 
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Answers of Exercise 3) 









[1] а = zero EO SEbXw9 
w 7 f is of first degree. 
Сс fel (a) E 5а [>] 13) = Ъх3+5= 11 
(Se @ fa Ba be 2 36=6 aba 6 =2 
“ја (с [13] с [14] а 15) с 2 
Gs 8а Gad 


(1) =5х1-6=5-6 3h (3) =3-26 
РО) +1 (3) =-7 2 5—-b+3-2b=-7 





















The polynomial functions are numbers (1) › © > @ “«8-3b=-7 n84723b 
=. 15 =ЗЬ wba 
„ РО) =5Х-5 
Degree 2Р3) =5х3-5= 15 – 5 = 10 
| шю | -4 | -34 || ^ f «hie 10-91 
Га] РО) = 000) s (x-ay-x-3 


e f2)22x (27-5 х2 + 2 = zero 
g(4)=2(4) -5x 1 +2 = zero 


2 
г. f@=f(t) 


[5] 
О) =2х2-1=33/(1)=2х1-1=1 
у} @-3}()=3—-3 х1 = лего 


= x76 X49-X4+3=20 
о X?-7X+12=0 ~. (X- 3) (X-4) =0 
~ X=3 or X=4 


ш — о 


[1) 





[el f 2 ((3 :3) (4 55) 3 (5 95) , (6 • 5)} 
sits range = {3 5} 


(a): f @)=5-055 
also »f (D) =4›{ (222 
;. The range of f = (5 24 ›2} 


(2) Y 


uU 
б]/{з)+з&@2)=@2) -3 (2) +3 (2-3) 
-2-332«312-9 2-7 
(2) -- f (98 3 -3х3=9-9 = zero 
g (3) =3-3 = zero 
г. f (3) = g (3) = zero 
> (0 +{6)=(1 +46) -2 (1+46)-5 
=1+2{6+6-2-2{6-5 =тего 
па) (1-16) 201-18) -: 
=1-2 6+6-2+2\6- 5 = zero 


КИ (1 +{6)=7(1 —{ 6 ) = zero 
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Ww 

[1] 1 (0) =2х0+3=3 
а1501(1) = 5 
st(2)=7 st (3) = 9 
21 (4) = 11 
$1 (5) = 13 

[3} The range of t 
2[3355759511513 5...) 
The set of odd natural 
numbers except { 1} 


(1)f (4) = (47 -2x4-3216-8-3-5 
› (3) =0 702) =-3,3(0)=-4, 
1(0) =-3,7(- 1) =0,7(-2)=5 

(8) у 























| 
H 
| 
2 


у 
[2] гот (D: 7 (4) =5,/(-2)=5 
4 or 2 
vf(aàsb «.beattb a =0 
“a=0 лаб +5 =0х2+5=5 


(1) The domain = {1 52535455} 
(2)The range = (3 555759511} 


[3] The rule of the function f is : f 030 2 2 X4 | 


~ f(020 2х (0)? +6 х0+с=0 
“c=0 of (X)=2x74bxX 

f (3) =zero 4022) +36 
.0=18+3Ь “ b=-6 


ШАШАК и RR TTE 4) 
u 


(Ја (8b Ble (ac Sb 
10 





la (e (Ee (S №. 
ma а. (Sc me 


a 


(1) X-axis › (0,5) (2]6 [3](0 »-1) 
[4] (-2 ›0) (5)2 (6)253 
(7]-2 › 0 [8] negative » positive 
[8]downward (10) x =0 07-2. 
(2) (1 3) (43) 2 [14] 5 





The straight line representing 
the function intersects 
The two coordinate axes at the origin point О (0,0) 


(2) f(x)=-x 





The straight line representing 





the function intersects 


The two coordinate axes at the origin point О (0 50) 
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3] (Хх) =3Х 





The straight line representing 
the function intersects 

The two coordinate axes at 
the origin point О (0 › 0) 


(a|]f(X)2-2X 
Eco 
onna 


The straight line representing 









the function intersects 
The two coordinate axes at 
the origin point O (0 +0) 


= tis 


The straight line representing 









the function intersects 

X-axis at the point (—2 ›0) 

and the y-axis at the point (0 » 2) 
(e]f (X)22-X 





The straight line representing 
the function intersects у 
The X-axis at the point (2 › 0) 

and the y-axis at the point (0 » 2) 


[7)f(X)23 x-1 





Represent by yourself. 


From the graph we find that : the straight line 
representing the function intersects 

X-axis at the point (i , 0) and the y-axis at 

the point (0 ›- 1) 






| 
a 





8j f(xX)=-2X+3 





Represent by yourself. 


From the graph we find that : 

The straight line representing the function 
intersects X-axis at the point (1 3» 0) and y-axis 
at (0 » 3) 


(feos ix 





Represent by yourself. 
From the graph we find that : 


The straight line representing the function 
intersects X-axis and y-axis at the origin point O 
(0 »0) 


(to) f (X) 2 5- 3 ix 





Represent by yourself. 


From the graph we find that : 

The straight line representing the function 
intersects X-axis at the point (10 »0) and y-axis 
at the point (0 • 5) 












From the graph : 

e The vertex of the curve 
is (0 +0) 

e The equation of the line 
of symmetry is X = 0 

• The minimum value 


= Zero 


|t Algebra and Statistics 


(2)f (x) 2 X? +1 





From the graph : 









c Represent by yourself. 
* The vertex of the | | | From the graph we find that : 


curve is (0 + 1) • The vertex of the curve is (1 ›- 1) 


* The equation of 
the line of symmetry - 
15 Х= 0 


e The equation of the line of symmetry is: X= | 


* The minimum value = — | 


i | (8S)f (X) X? «2 x41 
• The minimum value = | | 





Represent by yourself. 


From the graph we find that : 
• The vertex of the curve is (-1 +0) 
® The equation of the line of symmetry is X=- 1 
• The minimum value = 0 
(ZF (x) s (x -27 2 x?-4 x «4 





Represent by yourself. 
From the graph we find that : 
* The vertex of the curve is (2 » 0) 


* The equation of the line of symmetry is X 2 2 


* The minimum value = zero 
From the graph we find that : (8]f GO 2 xX*^-2x-3 
* The vertex of the curve is (0 ,—2) 


* The equation of the line of symmetry is X = 0 





• The minimum value = — 2 
[4)/ (х)=2-х? Represent by yourself. 
| From the graph we find that : 
* The vertex of the curve is (1 »— 4) 





• The equation of the line of symmetry is Х = | 
Represent by yourself. * The minimum value = – 4 

From the graph we find that : (3)f(x)23-2x-x? 

* The vertex of the curve is (0,2) 


• The equation of the line of symmetry is X = 0 





* The maximum of value = 2 


Represent by yourself. 


12 
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From the graph we find that : From the graph : 
e The vertex of the curve is (~ 1 »4) • The vertex of the curve is (2 : 1) 
e The equation of the line of symmetry is X=- 1 • The equation of the axis of symmetry is X = 2 
• The maximum value = 4 • The minimum value = 1 
10) f (Хх) =4Х+3-2х° (a) (Х)=1-3х+х? 





From the graph : 
e The vertex of the curve is (1 • 5) 
e The equation of the axis of symmetry is X = 1 


«notice that : the domain of f is IR and the given 
interval for facilitating representation only» 


һ|— 


© The equation of the axis of symmetry is X= | 
l 


e The minimum value = - | — 
(у (х)=х*-4х+5 4 


т 


- The point (0 s — 3) satisfies the relation f (X) =a X + b 


e The maximum value = 5 


^&-32ax0-4«b =. b=-3 

г. f(X)=ax-3 

>‘. the point (3 +0) satisfies the relation f (X) 2a X - 3 
7. О = 3 ха-3 г. За = 3 а= 1 
n f(=X-3 "Rede du? 


u 

`' The curve of the function f intersects the X-axis at 
the point (— 2 • 6) 

n b=0 
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7. (-2 +0) satisfies the relation f (X) = m- X 
ит- (-2)*=0 .т-4=0 


n т=4 2+2 т=40+2х4=9 


B 
[1) 7 г(2) 29-227 salsor(3)=6>r(6)=3 


7. The set of images of elements of the set X with 
the function rz (7 »6 53} 


(2}r is not a linear function because each of the 
domain and the codomain is not the set of real 
numbers. 


Jg 


~ 3 (2)+3 f(x) =6 af (D+ =2 
Сас? г. а+4+С = 2 
а+с=- 2 
2700) +2107) = 2 [700) + (7)] 

= 2 [а+ (0) + c] 

=2 [а+с] =2 х (-2) 2-4 


[1]Let А (X »0) 
: 7 A(X +0) belongs to the straight line of the 


function f 
^A4-2X20 и -2Х=-4 
г. Х= =4=2 ^ А (2 90) 


s let B (0 » y) 
» ^ В (0 » y) belongs to the straight line of the 


function f 
/. 4 -2х0=у у= 4 
-. В (0 54) 


[2) Агеа оГААОВ = 1 х2х4=4 square unit 


2 
(1] ^ f is a constant function › passes through the 


point А (2 » 3) and is represented graphically by 
a straight line parallel to X-axis 


7. The rule of the function f is f (X) =3 

2° g (X) is a linear function 

and passes through A (2 » 3) » O (0 »0) 

г. The rule of the function g is g (X) zb X c 


14 


(2)f(- 10) +8 (6) =3+ 3. жб= 12 


=n 4 =2п 


n y=9- (0)? 
^b = (0 59) 
‚А = 0) апа С = (—3 ›0) 

^. AC = 6 length units. 

7. The area of AABC = 1x 6x9 


»'« (050) COA 


O=bx0+e c=0 
р(х) =ЪХ 

s (2,3) ЕОА a = 
"b= (=з Хх 


e AB represents the function f : f (X) = 4 
» the point B € y-axis 


В = (0 › 4) ^. ОВ = 4 length unit 
"' the area of A ABO = 4 square unit 
pcd Eds 3l - 

- 7 ABx OB =4 5 7 ABx4z4 

. Lapa . = 

| > АВ =1 ”. АВ =2 

“ A=(2 4) 


"t the point О (0 » 0) belongs to the straight line 
representing the function g : g(X)=nX+k 
г. O=nx0+k 

^ g(X)2nx 
s'e the point А (2 » 4) belongs to the straight line 


“ k=0 


representing the function р: е (Х) = п Х 


5 3-2 


(1]Let A = (X »0) andC 2 (C X +0) 
"7 The curve of the function intersects 
The X-axis at two points А and C 
n "7 
Ss0s0-Xx- 


2 х?=9 
„Х=3 ог Х=-3 


SAZz(330) +» C=(-3>0) 
[2] Let В = (0 sy) 
>‘. the point В = (0 > y) belongs to the curve of 


the function f 
Syz9 
-. OB = 9 length units. 


2 
= 27 square units. 


Answers of Unit Q 
w 


--AQ=4units ~. A(0 4) 


Number of 


remained pages 






5 A (0 » 4) belongs to the curve of the function f 
^. A satisfies the equation of the curve 
л 4=т- (0) “m4 (the first req.) 


- The curve of the function intersects X-axis at the 
two points B and C 





“Os4-X7 ух? 24 

^ X220r-2 Timeit) 
ах (the second req.) Let the linear relation between t and b be : 
<. ВС = 4 units 


b=at+c 
The area of A ABC = + x 4 x = 8 square units 


From the graph : The straight line passing 
(the third req.) 


through the two points (0 » 80) and (8 ›0) 
> A(05-7) ^. OA = 7 length units 

, -- the area of A ABC = 4 x BC x AO 

Ass i x BCx7 .. вс= 212.2 6 length units 
^S OB=OC= = = 3 length units 


Substituting in the relation by the point (0 » 80) 
^ 89 =ах0О+с и. с = 80 
7. bsat+80 


Substituting in the relation by the point (8 » 0) 


7. О =ах8 + 80 „, 8а=- 80 
В = (3 ›0) .а=-10 > bz2-10t« 80 
>. В (3 30) € the curve of the function f 
3 [2 )8 hours. (3] 80 pages. 
nix3-720 —:.9Ё-7=0 рер 
.9{=1 LE 


`+ The curve of the function intersects 


[1] The domain of the function f = R 


(2) -- The range of the function f = the set of images 
of the elements of the set IR by the function f 


The X-axis at two points A (1 » 0) and В (4 +0) 
~ РО) =0 sf (4) =0 „РО = РО) 


» *. the function is symmetric 











г. The range of the function f =]-= ‚4 1] ~. The quation of the axis of symmetry is x= 21 © 5 
(3) The equation of the line of symmetry of the curve pn RU ID Are а 
of the function f is: X = 2 2 2 Г. 2 
(4) The maximum value of f = 4 4 5Р2) +32) = 8 “ f(-2)=4 
(s)f() 24 
[6]; (2 4 L) Ethe curve of the function f 
А Let C = (0, 
ла(2-2) +К=4 4 nk=4 1 etC=(0 +6) 
‚г (5 30) Ethe curve of the РЕ: , ' the curve of the function f passes through 
.a(5-2) +41 =0 the point C 
= > = | | 
n . (20 -(k-2)x0- 
а d mds 2 TRIN eub (k-2)x0-k^4 
-9а=-4 5 ла=—522-97 | 
ackz-l +45 =4 n (=4-К 2. B(4-k s4—-K) 


15 





X Algebra and Statistics 


Sn4-kz(4-kY -(k-2)x(4- k)-k44 
A (42k) -(k-2)(4-k)=0 

^ (4-К) (4-К-К+2)=0 

2. (4-К) (6-2К)=0 


~4-k=0 7. К = 4 (refused) 

or 6-2k=0 2 622K 3 
 OR- ‚ ОВ, 5 

- OB=50A (OR 


Let B(5m 30) A (- m 30) 
г. Рб т) = (т) 


5:225 15:20 moekel s mec е] 


Answers of exams on unit one 


2) Model @, 
u 
(а (аја (3]b 
[а)ь [8)с (ва 


[а] К = {(1 »3) › (2 › 6) › (3 9} 
>R is a function » its range = {3 6 > 9} 


(1) Хх(УП2) = (255 (3 ,5)} 
(2)(Х-Ү)х2= {(2 7) ,(2 ,5)} 
(3)(X -Y) x (Y-Z) = {(2 »3)} 


л 24m! -24m 20 ^ 24m(m-1)20 [2] 


- m= 0 (refused) ог m= 1 
"В (5 +0) 
By substituting in the rule of the function f 


402-25 +20 + к 1 ’.К=б 
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[a] 1) The domain of the function f = (3 55 +7} 
(8) The range of the function f = {9 +15 21} 
(3) The rule of the function f is: f 0023 X 

[b] Represent by yourself. 


The straight line representing the function 
intersects X-axis at the point (1.5 › 0) 


and y-axis at the point (0 › 3) 


п 


[а] (1) = {(-1 91) 5(1 +1) 5 50)} 


з represent by yourself 
(8) В is not a function because 2 ЄХ has no 
image in X. 
[b] Represent by yourself. 
[1) The vertex of the curve is (3 › 0) 
(8) The equation of the line of symmetry is X = 3 


(3] The minimum value = 0 


a mM 


[a] (1) The function is of the first degree. 
(2) f (0 + g(0) 2-4 
[b] [1 ] The equation of the axis of symmetry is: X - 0 


» the maximum value of the function f = 4 


(2)B (-2 »0) (8)k- 1 


Answers of Unit D 
№ моде Ө 4 





B [a] Represent by yourself. 
W (1) The vertex of the curve is (— 1 » 0) 
b Œb (Be | Га) тһе equation of the line of symmetry 
(4) Я [5]с Ee | isXz-1 
[з |Тһе minimum value = 0 
шк ={(1›7)›(4,4) 97 91) 9 .-1)} | [b] mz 2 „Кел 
» represent by yourself. 





(2]R is not a function because 7 € X has two | а [а]үзх+2у=5 
images in Y | [b](1)(X - Y) xZ2 {01 +4) › (1 :5)) 


(bI) Y xX 24050 »6» Ds» Dos(154)| (2)n(X x Y) + п (2?) 8 


»(554) »(3 ›4)} | ———————- : А E 
| 36 5,7 
(2)X={1 94} Bae (2) {5 ›7} 


sX = {(1 > 1) ›(1 ›4) › (4 › 1) ›(4 ›4)} | [b] f 2 - f (1) = zero 















1 


(б е) Sa / galat / (old Алы) ar, abed) (17) 





v Algebra and Statistics 
Answers of unit two LS 
3x- Ы 72 Х=9у 


ШЕЯ 5) 


v о 


(1) the third proportional (2)— {3} 48 ‚2Х+3_2у+5 


R 



































3.70 V5 
аз (816 (@з (+4 (s)as 1 4 Ху+бу-10Х- 15 =4Ху-6у+10Х- 15 
3 4 5 4 | E Камо А 
(s); 05 "s бә) 5 5 12у=20х = 16 = 3 
B u 
(Je b (3]a (4)b Gja | "X -3Xy-4y'-0 J .(xe«yy(x-4y)-0 
(Bla (7b (8]b (8]d [1б] с = Х+у=0 5 Х=-у л Хіу=- 1:1 
1) а (5 с 3) b (74) a orX-4yz0 -. Х=4у .X:yz24:1 
Jg - lOXy+7y*=0 .(Xx-y)Gx-7y)-0 
73Х7-10Ху+7у=0 .(Х-у)(3Х-7у)= 
Let the first proportional be x ». —<-=—/ 
БЕГИ emo Ys i2 5 X=y (refused) or 3X-7y=0 .. 3х=7у 
7 
УХ = Hn „.Хту=7:3 
ар мр. 
(а) Let the third proportional be X [3] 
"OE" У T TON A z = 
а 5 i Y 3 Х=2м ›у=3т 
: .a(a-b) _a(a+b)(a—b) _ .3Х+2у_ 6m+6m .l2m 35 
"SES (a+b) — (a+b) = ada) n 6y-X 18 т-2 т 1бт 4 
(3]Let the fourth proportional be X 
‚ (a+b) _ (a-b) ЕО a3 T" _ 
ав) > X iE Tu S ons. ~a=3msb=5m 
зе —_— ,1a*9b _21т+45т 66m _, 
Ад ``Ча+2Ь_ I2m«lüm 22m 
EDI ta s X-5284(2X-3) 
rap 
Х-5=8Х-12  47X27 х=] AE 
X-§ 2 ге a=3m>,b=4m 
OE ae tak aE Oy ee odd) mintb _ 2+4 lém y 
“3Х-15=10Х+6 .:.-7хХ=21 2a-b бт-4т 2m 
AR mA _ 1612-91 7m au 
х?-8 | a-b O9m'-ió6m -7m 
с 22241 dX Е 
а 2X 223 
3 v m _ 1 mm E 
“Хо =25 sS Х=+5 ез а= тзБ= 3 т 
.. X7+10X _ 24 "m Agy? SaL "c= = 
(4] -. mom AS S$X 50x-48Xx/-2] “те Sem7ksdz2k 
2. 43 X*-50x- 7220 ,.2actbd 2xmx7ke«3mx2k 14шк+бшк 
- (X-2) (43 X+ 36) 20 "bc-3ad 3mx7k-3xmx2k = 21 mk-6mk 
-36 _20mk д 
“X=2 ог ae (refused) "dsmk Т 
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Answers of Unit €» 











71X-3y 3 Е 

xs, “1 7X-3yz3X-43y 
г. 4 Х=бу 2Xz3y 
T x_3 7 
Ay co X=3msy=2m 
. 12 Х+9у _ 36т+ 18 м 54m _.., 
UMX-3y 33m-6m 27m ` 

21] Х+а а 
| = — Er b = 

TIT Б 2lbX+ab=7aX+ab 
.21ЬХ=7ахХ „ЗЬ=а 


, aà*2b 3b4+2b_ 5b 


.3b*2b. 5b. 5 
2a 2x3b 6b 6 

[15 

Let the number be X 

/.3+Х›5+Х ›8 +Х › 12 +X are proportional. 
5+х 12+Х 

n40413X 4 X2236 4 15 X X? 

7 40-36=15 Х-13Х .4=2Х 3 X=2 
2. The required number = 2 


Let the number be X 


 16—-X321—-X514- X › 18 — X are proportional. 


| 16-X 14-Х 

21-Х 18-Х 

^ (21-х) (14-Х =(16-Х (18-Х) 
>. 294-35 X 4 X^ = 288 -34X4+X? 





г. Х=б 2. The required number = 6 
Ш 
1) ae aces . d (a b) =Ь (с +d) 
ad+bd=bc+bd ..ad=be 
R A 
"b d 


г. asbscsdare proportional. 


Another solution : 











atb с+4 a b с а 
= —— ate eat 
b d b b d а 
s ux E EE. 
pal ae! „^ч 
^ а» эс +@ аге proportional. 
а c 
el = “a(d—c)=c(b-a 
DETULIT n a(d-c)=c (б-а) 
2. аа-ас=сЬ-са “ad=cb 





а sb sc +d are proportional. 











Another solution : 
he wc _b-a_d-c 
' b-a 4-с оа c 
пена Е 
а с 
‚РЬ. 4 alt 
"a c b d 
= -b -d 
(3]-- 2 E 7. (a-b) (c +d) = (a +b) (c - d) 








"stb ced 
^accad-bc-bdzac-ad-ebc-bd 
hu mg к = „ŽE 
-.2adz2bc ad=bc ч 
г.а з эс sd аге proportional. 

2 2 


,8 -2c =. 
6-20 b 
nao (62-2 0) = 6° (а2 2 с?) 


sa b-2ad = аъ - 20 с 


В 





na dsb с’ г ад=бс 

j His E 

ъа 

азб зс sd аге proportional. 
"а: Б:с=5:7:3 ..a=Sme2b=7msc=3m 
а+Ь= 27.6 ^ 5т+7м= 27.6 
- 12 т= 27.6 лт =2.3 
a25x223z2115»b27x232z16.15c23x23269 
[з 
*a:b:c=3:4:5 г. az3m:b2z4msc=5m 
а ec? 9m +l6m+25m _ som? 50 
"TCa(brc)  — 3m(Am*Sm) — 27m. 27 
s2a-23bs4c » 2a=3b ла= ЗЬ 

‚„ЗЬ=4с cz 2b 


= 3 3 
ча: Б:с=5Ь:Ь: 46 





multiplying by 4 г. а: 6: с=бЬ: 46:36 
dividing by b 5. а:6:с:=6:4:3 
7+Х_272 
(1) Let the number be X TX RUE 
„21+3Х=22+2Х 5. Х= 1 
^. The required number is | 
49-3X 2 
(8) Let the number be X $0-3x 3 
. 147-9 Х= 138-6 Х 7.3 Х=9 


г. Х=3 
‚г. The required number = 3 
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2 
3 |е the number be X 2 [Xe A 
Г 8:5 
.35+5 Х?=44+4х2 2 Х?-9 
“Х=+3 
2. The required number is3 ог -3 
[4 | Let the number be X ; а 
ll+ х” 
=. 25+5Х* =33+3Х° ..2x?=8 
лед 
7 Х=2 or Х=- 2 (refused) 
-. The required number = 2 
| 15-Х_3 
[S] Let the number be X EEG TN 
M60-4X23943X 27X21 
n Х=З 
7. The required number = 3 
(8 | Let the two numbers be a and b 
Эй туў Жее Ee. 
эъ” as3m>b=7m 
= =l ~ 9т- 15 =7м-5 
г. 2m=10 dams 
<. The two numbers аге 15 and 35 
17 | Let the two numbers be a and b 
= -.az2m»bzàim 
ша г. 6т+ 21 = 15 т 60 
3m-12 3 
81=9m ~m=9 
^. The two numbers are 18 and 27 
(в) Let the two numbers be a and b 
dT -a24msbs7m 


rot (4 т)? – 5 (7 т) = 39 

„16 т> 35 т-39=0 

^ (т - 3) (16 т + 13) = 0 
^Amzz3 or m = 12 (refused) 


г. The two numbers are 12 and 21 


Let the two dimensions of the rectangle be a and b in 


centimetres 

.8 4 vu e E 
BATA ^Xazámsbz 
72 (4 т+7 т) = `. 22 т = 88 
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7т 


im 


4 


г. The two dimensions of the rectangle are 
4x4=l6cm. › 7x4z28cm. 
7. The area = 16 x 28 = 448 cm? 


Let the base length = a cm. and the height = b cm. 


яз -a-zimsbz2m 
A га 48 ..3m^-48 

- m?216 2 т=4 

-. The base length = 3 x = 12 cm. 


The height = 2 x 4=8 cm. 


`2 The ai of К unshaded part from the circle 


= + of the area of the circle 


=1- 5 
6 
s the area of ne unshaded part from the triangle 


=1- 


$ = + of the area of the triangle. 


^t of the area of the circle 
=з of the area of the triangle 


`. The area of the circle : the area of the triangle 
l 


у: 


. The length of the shadow of tree 
` The length of the shadow of Islam 


E z (multiply by 6) = 2 


_ The height of the tree 
— The height of Islam 


. 300 _ The height of the tree 
sioe 180 


7. The height of the tree 
_ 300 x 180 


120 
Let the costs of building the school be X and 
Let the costs of building the medical unit = y and 


= 450 cm. =4- т. 


“5 


Let the costs of building the youth centre = 2 


-3y у= 22 >= © у 
“Х+у+>=185х 10° 
ла ужу б у= 1.85 х 10° ЭТ у= 1.85 х 10$ 
“37 у= 1.85 x 107 .у=5х 10° 


X= F x5xI 2 75x10 ,2= $ х5х i 26x 10 


Ei ác 


Answers of Unit €» 





[27 арго: 
Хэу э2» lare proportional ~. pe 

Let the number of boys = X and the number of girls = y y x d'en 

2. The total number of pupils = X + y From (1) » (2) and (3) : n SEITE 

The number of succeded boys = X x > = 0.79 X s18X-X^24842X-X^ 2. 16X=48 


89 Se c 
The number of succeded girls = y x —— 100 snys8-325 52264329 ,1218-3215 


The total number of succeded pupils = 0.79 X + 0.89 y 
г. The ratio of success in 3™ grade preparatory g 


= 0.89 y 





0.79 X € 0.89 y _ 5 93 Let the number be X » its multiplicative inverse = > 
x+y \ 253 
^. (0.79) X + (0.89) у = (0.83) X + (0.83) у : 3 pel Ж 
7. (0.89) y – (0.83) у = (0.83) X- (0.79) X x 


Multiplying the two terms of the ratio in the left side by X 
7. (0.06) y=(0.04)X -.Х:у=6:4=3:2 





со XN SY. = 

2. The number of boys : the number of girls = 3:2 eel 7-10 Х=9х+3 
. Х=3 7. The number = 3 

E LÀ 
Let the circumference of the circle be a cm. finswers of Exercise Ө 
and the perimeter of the square be b cm. ui 

3 3 

EE „а= 11 т›Ь=8 т Me 25 Вх+у›6,9 (2-3 

ИП m+8 т = 152 (53 (8]7 [7]34›,4е 


.19т=152 ^.mz&8 B 


г. The кш: of the circle = 11 x 8 = 88 cm. (b (2a Gb fc 0а с 
cee xr= 88 еи 


i7 2 || 
v A ELE E x l4x 14= 616 cm? 














» the perimeter of the square = 8 x 8 = 64 cm. „+ Let 2 = = m where m» 0 
b d 
d The side length of the square = 64 = 16cm. еа 
i ho m ен miL ys = Зас 3bm+dm m (3 b + d) 
L3 J| L.A. = ЕЕ 2 
<. The area of the square : The area of the circle 5a-2c 5bm-2dm т(50-29) 
= 256 = 32 .b*d 
616 7 5b-2d 
-RHS. 
Let the second proportional be X From (1) and (2) : 2. The two sides are equal. 
^. The numbers аге: X - 2 (X › 8 апа X? og За-2с _ 36-24 . За-2с _ 5а+3с 
. X-2_8 . x? 2x?-8x ' Sa+3c 5b+3d '" 3b-2d 5b+3d 
4 =—5 s — = 
x x "azbmsczdm 
nx!'-2x?-8xse0 4. X(X7-2X-8)=0 3bm-2dm mQb-2d) 
^. L.H.S. караз "35 -2d T (1) 
7 Х(х-4)(х+2) =0 . Х=0 (refused) zi Pa (5b34d) 
+ їп + 
or X z 4 thus » the numbers аге: 2,4 › 8 and 16 ›К.Н.5. = 2x oT Im (2) 
or X = 2 thus » the numbers аге: -4 » –2 • 8 and 4 From (1) and (2) : 2. The two sides are equal. 
ан. Em edm, m ed) os (1) 
т?” 2 2 Teh ра 
sXeys8 лу=8-Х (1) аат m (b^ +4) 
О Kou Spem corru “Rasa et (2) 
241224 ©. (224-2224- (6420 218- X (3) From (1) and (2) : 2. The two sides are equal. 
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2 2 2 2 2 СИИ 
^4] LHS.- a 4c .b m +d m = т (6 +4) 
bad b +d b +d 
= т? (1) 
_ ас bmxdm _ 2 
EHS edo ее (2) 
From (1) and (2) : 2. The two sides are equal. 
— ac bmxdm 3 
5 no, = — = ——— = m” 
[5] L.H.S bd i m (1) 
_[а-с\? _ (6 м-9т\2 (,(m(b-d)? 
а жыз Spend 
=m (2) 
From (1) and (2): ^. The two sides are equal. 





LHS. = (8*5 = ( 


c+d 


RAS eee 
2c -3d 


from (1) and (2) : 





bmeby yb 2 
та ES aca) 


"Md (m +1) 
b? 


7 (1) 
d 


_ 2b m-3w 
2d m -3d 
_ bQm-3) y 


ао MOS 


d(2m -3) d 
7. The two sides are equal. 


2 2 пбХ? 2_ 2 
За —-5с 3b м 5 а т 
7 1..Н.5.= = шыш SE МН 
2 |ы т | 3ь?-54? 


From (1) and (2) : 


2 2 2 
z Е Gb ни 
3 b'-5q) 


(2) 


". The two sides are equal. 


E кеч oE —3 d’ т? 
[8] 1..Н.$. = 
5-34 55—34 _ 


miu 


[з т’ (5-34) -3d' 
(5 p? -34) 


(D 
bm*dm m(bed)- 
ети Е 
From (1) апа (2): 2. The two sides are equal. 
(S|L.H.S.- а2-2ас+с? 2 (а-о)? 
ас ас 2 
_ (pm-dmy _ (m(b-d) 
bmxdm b d m? 
.m'(b-d? _ 6-9 (1) 
Бат" bd 
2 2 2 
RH sg =p 258+4 _ (0-0 (2) 
b d b d 
From (1) and (2) : -. The two sides are equal. 
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Le £=- =< =m where m>0 
“.a=bmscsdm>oe=fm 
5c bm+5dm m(b+5d) 
Se ee ee ee 
WILHS.= 5 ЕЕ “ызда io 
-3e dm-3fm mí(d-3f) 
HSz- coUe ио T2 
Е а: dest noverim 
From (1) and (2) : г. The two sides are equal. 
2а+7с-4е 2bm+7dm-4fm 
IIS ee I 
a 2b+7d-4f 2b+7d-4f 
-PQb+7d-4f)_ (1) 
(2b+7d-4f) 
В.Н.5. = Se —-bm-8fm "6-80 (2) 
b-8f b-8f b-8f 
From (1) and ee ", The two sides are equal. 


2a" b? Faa e 256" f 
L.H.S. =F, те В 
(3) 2b° E 51° 


ОЪ пу «3b Ри 5f m") 
о 





4 2 6 2 
25° «3b f? -5f 
a^ м 4 
R.H.S. EP 7 =m (2) 
b b 
From (1) and (2) : 2. The two sides are equal. 


mes Mn тсе е m -7dfm 
5b°-7df -7df 


m (5b -7d 
= 


т? = (1) 

5b'-7df 
_ 2а+с 2bm«dm _ m(2b+d)_ 5 
вая abras 5 00:455 ТО) 
From (1) and (2) : -. The two sides are equal. 


[5] 


n qam 
А m where m > 0 
X=3msy=4msz=5m 


| 2y-z 8m-5m 
TOE EIT SIGE 3X-2y+z 9m-8m-«5m 
3m 


6m 


(2) -d3x?«3y? +22 


1 
2 


= 27 т? +48 m? + 25m? 


= {100 п? = 10 т (1) 
2 Х+у=бт+4т= 10 т (2) 


From (1) and (2) we deduce that : 


{3 х2 +3у2+22-2х+у 





Answers of Unit © 
\ 5) a-b _ A-b 


4Х+у-Х+4у 3X+5y 



































Let : х = Е = > =m = one of the given ratios. (2) 
Е 7 b ы atb = .a-b. 
А X=msy=2msz=3m From (1) and (2): “5х3 3x«5y 
: X+y-2z_m+2m-6m_ -3m 
^ LHS. = 2 = ——_——-= 10 
X-3z m-9m -8m ing 
-3-RHs. .X*Y.v** 
| В "dg 7 
Another solution : » adding the antecedents and consequents of the 
x2l-— д у=2Х›2=ЕЗХ two ratios. 
Tu Х+у-2 X42X-6X -3X SATYTytiUXe2yer 
UE C ХЗ o 38x = BEX I9 7 26 
-2 -RHS = one of the given ratios. (1) 
8 ‚ subtracting the antecedent and consequent of 208 
17] ratio from the antecedent and consequent of the 
NOM rS : 
Жыш ш <= +ү-ү- -zZ : : 
23 4 сч. Prae == —— = one of the given ratios. (2) 
» multiplying the two terms of the 1^ ratio by 2 19-7 12 Ee. 
+2 у+2 е 
and the 2™ by — 5 and the 3" by 3 and adding ће | From (1) and (2): = 
antecedents and consequents of the three ratios. QXtY*7 x-zi 
SIS 6 
. 2а-56+3с _ à : . — __ 
аа = 9" of the given ratios. m 
" 2a-5b+3 с = опе ofthe given ratios. ТУ 
Ыд __—_—— `Х- y 2 
B » adding the antecedents and consequents of the 
a b c 2a-b45c . у+Х+Х+у 2(Х+у) 
пе == - ш ———————— th Е 
ста 3X Xray у= (х+у) 
» multiplying the two terms of 1™ ratio by 2 and = one of the given ratios. 
the 274 by — I and the 3n by 5 and adding the 2. Each ratio = 2 unless Х+у=0 
antecedents and consequents of the three ratios. ER 1 =2 7 Х=2у 
2а-6+5с . : 
РТ = опе of the given ratios. x 
4-3 +20 s T2 MXeys2z 2 2ужу= 21 
. 2а-Ь+5с._2а-6+5с тст 3 
ГЕ Medii X с 52725 
.3Х= 21 5 X=7 2 Х:у:1=2у:у: 3 у=4:2:3 
[=] 
„a b | Х se ise, ғ 
"4X+y Х-4у '"a-b«*c b-c+a c-atb 
, st 
» adding the antecedents and consequents of the » adding the antecedents and consequents of the 1 
TS and 2™ ratio. 
: а+Ь _ _а+Ь ‚__ Ху __ Х+у 
'4Х+у+Х-4у 5X-3y a-b+c+b-c+a 2а 
= one of the given ratios. (1) = one of the given ratios. — (1) 
subtracting the antecedents and consequents of 2 з adding the antecedents and consequents of 2 
ratio from 1“ ratio. and 3™ ratios. 
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| 


у+2 _y+z 


b-ctatc-atb 2b 


























= one of the given ratios. (2) 
X + + 
From (1) and (2): 525 == 
_ Х+у _у+2 oe 
ae а = b 
E X La CES. 
* 2а+Ь 2b-c 2c-a 


» multiplying the two terms of the 1° ratio by 2 
and adding the antecedents and consequents of 


the 1% and the 2™ ratios. 
2Х+у 2X+y 


fat? bo? boc v4ae4 bec 


"4a4+2b4+4b~2c42e-a _ 


`4а+4Ь-с_ 


= one of the given ratios. 
» multiplying the terms of the 1° ratio by 2 and 
the 2™ by 2 and adding the antecedents and 
consequents of the three ratios 
2X+2y+z 2X+2y+z 
— 3a*6b 


(1) 


= one of the given ratios. 
From (1) and (2) : 

2Х+у  2X+2y+z 
3a+6b 


(2) 


a b 


“OX ay рух 


» multiplying the terms of the 1“ ratio by 2 and 
adding the antecedents and consequents of the two 
ratios. 


2a-4b | 2acb 





"4x-2y42y-X 3x 


= one of the given ratios. 


(1) 


» multiplying the terms of the 2™ ratio by 2 and adding 
the antecedents and consequents of the two ratios. 
a+2b a+2b 


'2X-y+4y-2X 3y 


= one of the given ratios. 


(2) 








`2Х+у 3y-X 4Х+5у 


2a+b 2b 
From (1) and (2): vs IL 
| 2atb 3x x y 
““at2b Зу y 
а Ь c 


» multiplying the terms of the 2™ ratio by 2 and 
adding the antecedents and consequents of the two 
ratios 1° and 24 


24. 


а+2Ь 


. a+2b_a+2b 
С 2+14 16 


‚ Х+У-У-2 _Х-2 


|\ Algebra and Statistics 


а+2Ь a+2b 


U2BXTyt6y-2X 7y 


z one of the given ratios. 


(1) 


» multiplying the terms of the 2" ratio by 4 and 
adding the antecedents and consequents of the pne 
and 3". ratios. 


4b4+e 4b+c 


“ТЗу-а4ах+ї4х+зу 17у 


= one of the given ratios. (2) 
_at2b 46+с 


From (1) and (2): Ty 17у 











» multiplying the terms of the 2™ ratio by 2 and 
adding the antecedents and consequents of the 1“ 
and 2™ ratios. 


= one of the given ratios. 


(1) 


Subtracting the antecedents and consequents of 3" 
ratio from the antecedents and consequents of the 
2™ ratio. 











oF z= = E = one of the given ratios. (2) 
From (1) and (2) : PEDE Все 
16 4 
esp [oru 
"dcc dos" 


› adding the antecedents and consequents of the 
three ratios. 


QXtytytzt2X 2(Xtyt2z) _ X+y+z 


74548 Ора ОО О 

= one of the given ratios. (1) 
» multiplying the terms of the 2™ ratio by (- 1) and 
adding the antecedents and consequents of 1“ and 


2 ratios. 








5 > Fone of the given ratios. (2) 
x = 
From (1) and (2) : па 
УЕ ОЕ 
Xe: 45 2 


,,a*tb bte cra 








NM AE 
з adding the antecedents and consequents of the 
three ratios. 


————— —— 


Answers of Unit €» 


_atrbebtetcta 2(a4bec) acbec 
4+5 +7 16 8 
= one of the given ratios. (1) 
» multiplying the terms of 279 ratio by (-1) and 
adding the antecedents and consequents of the 
three ratios. 


a+b-b-c+c+a 2a a 


4-547 6€ 3 


= one of the given ratios. (2) 


From (1) and (2) : 
y BTDTC (8, 
8&8 03 


XY УЕ z4X 


—— = 


3 5 6 
» adding the antecedents and consequents of the 
three ratios. 
QXtytytztzeX 2X42y22 Xtytz 
и 3+5+6 z 14 т. 
= опе ofthe given ratios. (1) 
> multiplying the terms of 2™ ratio by 2 and adding 
the antecedents and consequents of the three ratios. 
~Xtyt2y+2z4+z24¢X _2Х+3Зу+3 а 
3+10+6 ишип: 
= one of the given ratios.(2) 
Xtytz 2X+3y+3z 
7 19 








From (1) and (2): -. 
Х+у+2 7 


> 2X+3y+3z 19 


qe 
Eg 


Multiplying the terms of 2™ ratio by (- 1) and 
adding the antecedents and consequents of the three 
ratios. 
QXty-y-ztitX 
5-847 
= Е: = > = one of the given ratios (1) 
» multiplying the terms of the 3"! ratio by (- 1) and 
adding the antecedents and consequents of the three 
ratios 
QXtytytz-z-X 2y | 
548-7 6 
= one of the given ratios (2) 
» multiplying the terms of the 1* ratio by (- 1) and 


adding the antecedents and consequents of the three 
ratios. 


‚ Х+у X-y Х+у-2 


25 U 8 


» adding the antecedents and consequents of the 
1* 





ГЕ 
and 2™ ratios. 


2X X : : 
S Lz—z Е l 
36 "jg Oe of the given ratios (1) 


» subtracting the antecedent and consequent of the 
3"! ratio from the antecedent and consequent of 
the 1“ ratio. 


B T = one of the given ratios. (2) 


s subtracting the antecedent and consequent of the 


2™ ratio from the antecedent and consequent of 


thel" ratio. 


2 
5 = 2 = опе of the given ratios. (3) 
From (1) * (2) » (3): 

ХУ eee ee 
T T < Xi:y:z=18:7:17 


АА 
a 
Multiplying the terms of 2% ratio Ьу (- 1) and adding 
the antecedents and consequents of the three ratios. 
‚ а+36-З6-5с+5с+а 
UCX£6y-6y-lO0zclüzX 
2a 


25 


= = = one of the given ratios (1) 


» multiplying the terms of the 3™ ratio by (- 1) and 
adding the antecedents and consequents of the three 
ratios. 

a+3b+3b+5c-S5c-a 
`` X+6y+6y+10z-10z-X 


Erie adi: of the given ratios (2) 
From (1) and (2) : 2. = 
X 2y 
РЕ 
Ub 2y 


» multiplying the terms of the 1° ratio by (- 1) and 
adding the antecedents and consequents of the three 
ratios. 


25 
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2 -а-36+36+5с+5с+а _10с _ с |265) 
`` _Х-бу+бу+ 102+ 102+хХ 20% 22 e 3 
= one of the given ratios. (3| ra om “besa 
г. From (1) » (2) and (3): sv tad c= 2a 
КЕ Е T ont d SiS 
dm UN 2z »sarbrtcz75 мау а+а=175 
“arb: :2у Bass ©. а=18 
>b= 2. х18= 27 62 3. х 18= 30 
Multiplying the terms of the 1° by (- 2) and the 3% 
by 3 and adding the antecedents and consequents of DE EF DF 2 
the two ratios 18 and 3 ds De OPER “AB. BC AC. З 
3c-2a 3c-Ja Adding the antecedents and the consequents of the 
$95 XE 6X- By -5y three ratios. 
Е = опе of ће given ratios (1) | « DE+EF+DF _ one of the given ratios. 
PAS "T AB + BC - AC 
» multiplying the terms of the 2^ ratio by 2 and 22 5 
adding the antecedents and consequents of the two К perimeter of А АВС ~ 3 
. st 
ratios | and 2 г. The perimeter of A ABC = 33 cm. 
4 а+2Ь _а+2Ь 
Зх+4у+0Х-4у Хх 
= one of the given ratios (2) |... аъ E — 
3 2 2b Х-у+2 Х+у-ЕёЕ yrz-X 
c= +2 
From (1) and (2): ТЕ s multiplying the terms of the 1“ ratio by X and 
-5у 3х Py 
y the 2 by y and the 3n by z and adding the 
. 13Х (Зс-2а) =-5у(а+25) antecedents and consequents of the three ratios. 
13 Х(3с- 2а) + 5 у(а+20) =0 „. each ratio 
т » | _ aX+by+cez 
X!-xyezXeXysy -zyszysz -XZ 
sX2f-m 7. Х=7тзу=3 т BALD ECE 
X^. yz 
,2X-3y 20m-3Gm) i4m-9m 
UOX42y — 7mao2(0m) 7m+6m [es] 
5m 5 2Х+у 4y+z 42+3Х 
= = = (1) `` = ——— = _—_—————— 
13m 13 X y 2 
we =: (2) » adding the antecedents and consequents of 
2 ки * 
Я From (1) ала (2): > 21 - 10 the three ratios 
iini 7 ‚ 5Х+5у+52 _5(Х+у+т)_ 
AQ Х-Зу) ›(Х+2у,) › 10 › 26 are proportional. US X+y+z  X+y4+z — 
в — — - one of the given ratios. 
. "T „ 2Х+у_ 
2.3 y Sa ‚г. each ratio = 5 иг = 5 
"b 5 ~ 3 2 хХ+у=5х г. у=ЗХ (1) 
Led, x ue ET 42+3Х _ . de 
= үе есе CN =5 .ә4®+3Х=57 
а+Ь+с=а+ ава „ы a 





Answers of Unit €» 


From (1) and (2) : 
= X:y:z=X:3X:3X=1:3:3 
2Х+у+7 _2X+3X+3xX_8X_4 


ЗХ-у+21 3Х-3Х+6Х 6X 3 








г. а+20=5 т (1) »3b-c=3m (2) sc—a=2m (3) 
Adding (1) » (2) and (3) 


^5 Б= 10 тм 7. 6=2 т 
Нот (1) а+4 т = 5 т „а= п 
from (3) с- т= 2 т А с= 3 m 


[(1Ja+b-c=m+2m-—3 т = zero 


[s 525 - 6m-m 35m. 5 


2b+c 4т+3т 7m 7 


finswers of Exercise 2) 
u 


(1]The middle proportion = +ү3х27 

= +181 = + 9 
[2] The middle proportion = +49 x25 = + {1225 = + 15 
Га) The middle proportion = +]—2х-8 





=+Vl6=+4 
Га) The middle proportion = + 5 х 125 
=+125=+5 


(S| The middle proportion = +1 2ax8ab? 
= £'[16a? b^ = + 4ab 


; . 2 202 2 2 
[в ) The middle proportion = +4} ( — т) == -m^ 


(1) Let the third proportion be c : 





. 6 12 12х12. 
= лс = Ee = 24 
[а ) Let the third proportion be c : 
2 
X -z5x К лее ыер NT 
~5X c x 
(3) Let the third proportion be c : 
2 2 2 2 
X -3x -3X х-3Х 2 
а c= =9Х 
-3X $ x 








[1] е2. = 9 =m "bcm »a=cm 
= b с 
2 а 3929 
а cm 2 b cum. 
—-— m. 0) E 2 m (2) 
From (1) апа (2): <. == 
c c? 
Another solution : 
2 
~b =ac n= LHS. 


Tp a b. 
(2) Let — = с =m 


; 2a*3b  2cem 43cm cm(2ms3).- 
726+3с ^ 2ст+3с — 














c(2m- 3) 
(1) 
c m? 
ле 2 3b 
: . at -2 
From (1) and (2): “bate b 
(3]Let = Po m nbsem »a=scm 
a-b cm см cmím-D _ (1) 
-c cm-c c (m - 1) 
2 
‚а+3Ь cm +Зст_ст(т+3) _ | (2) 
3c+b Зс+ст с (3 + т) 
: . a-b_ a+3b 
From (1) and (2): тесе ает 
[4]Let 4-2 0 =m 2 Бест з а= ст 
| ажы? em tem сот mth) 2 
"bsc cm +c c (m +l} 
2 7 
гаса о 
а +b а 
From (1) апа (2): aT = — 
b +c c 
Another solution : 
sb ac 
E а + aac alato арно, 
b+c ас+с- clate) € 
B]e = - m nbscem »a=cm 
. (b-cyv, (.cem-c y? ( c(m- 1) y 
ME =(—т——) pier m 5) 
| 
=— (1) 
т 
с с 
— = = 2 
"> рш m (2) 
b-c}? Е 
>. = — 
From (1) and (2) : (2 >) Я 
EjLe =- em .Ъ=ст »a=cm 
a b cm cm c m' (т + |) 3 
- = =м (1) 
b +c c m +c c (m +t) 


27 
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3 3-4 
та MER HI. „1 (2) |  From(Dand (2): ‚ШЕ ша ра 
cb cxcm MÀ р € b c 
+ ^ m ДЫР 
From (1) and (2) : RED xd Another solution : `` b'- ac 
b +c cb >ы n а 
_ а а а_2а 
Olet „Бест »ascm ЕА ыс e НО 
3 3 3 6 3 3 
е баглы ee (m) Let 2 = Pam b=cm »a=cm 
UB ede Le m sac E 
_ тш 4 2) 1) cie Tox => a i 
A NE F c (m – 4) у ( a +6 +c c m^«-c m «c 
Sis c Nen (2) = c (m^ + m + 1) 
C с зав p ст? (1+т + m?’) 
From (1) and (2): pum 3. ES NE 2 
b-dc c , =cxcm =c m zb 
(8)Let- == m “рест sa=cm E. 2 
ко [2)1еї:-р-=--=т +Ь=ст ›а=ст 
2с°—30° 2с-3с т 1 ЧЕ 
2b'-3a^ 2c m -3cm Жоке гик С=с Cane аперу 
n E b(b+c) ст(ст+с) ст (m + 1) т + 1 
c (2-3m) 1 
Flot aT (1) j е 
с\т (2-3т) m , mg бст Я ст __т (2) 
зше о ы ааа з) “каср лы 
a j 3 = зае ас а 
: b ee IM E 
cm m Ко т | From (1) and (2): О s ab 
: "-3b^ - 
From (1) › (2) and Э): 388, Another solution : с b? = ac 
Es -Jd 
s Vr ACA RE ; аб ach coat дё 
Another solution : ‘~ b =ac О page ac+be catb) 
3 .2c-3b = Oe 3c _£@e-3a) c = а =RH5 
"2b -3a  2ac-3a| а(2с-3а) а ae 
белет E 
b c 
(1]Ler -. == = 
2o spat Е ег b d 
252-3а а p =dm »b=dm’»a=dm 
3 2 2 
b. mor 2 2b. dm -2dm^ dm (m-2) 
|S]Let-L => 2m .b=cm »a=cm . а-2Ь _ == 
= Е x m io e Трг ор, 
а +а6+6 стіп с т 3Bb+4c_3dm +4dm_ dm(3m+4) m(2) 
А AC зла У ЕД ШЕ 0АЙ 
b +Бс+с cm +e mte” 3e+4d 3dm+4d d (3 m+4) 
2 2 2 d a-2b, 36+4е 
Qt т (т ome). 2 (1) From (1) and (2). => сык. 
c ium +m+ av bitte 
T зше сөл УД x Ra e 55 асет 
a,b tc m-cm tm mol жез (2) "c-dm ‚ъ= бт s а=ат) 
b-c cm -c c (m - 1) 3 А 
: NN . За+5с _ Зап +5ам бт (3 т *3 mi) 
From (1) and (2): QR кашыр =н. 3b«5d 3З4т +504 — dm +5) 
b-bcec Б-с P d dd d (s 2m 
T: FT "UE челе Шш idque m _dm(m -m 2 
2 За+5с | а-4с 
2a 2cm _ 2 From (1) and (2) ; = 
man ccs re (1) NS pad hae 
b c 
Ap (3]Let = 2 =- =m 
ta т? -m'z2m (2) b c d 
c=dm »b-dm?;a-dm! 


Answers of Unit €» 











3 3 2 2 2.22 
3a-5c Зам -5dm ‚ ab-cd dm xdm-dmxd  dm-dm 
а Е ата 
a-b+c dm-dm dm b-c а 2 d! т dm (m-l) 
2 3 2 4 2 2 2 
dm(3m^- 5) 3m^-5 _ Я m(m-1) (m-lLm-*D m+! 1) 
= л g TL = узт S wee үле а е 
dm(m-m-«l) м-м+1 Ыы) d'm (m - 1) m (m 1) m 
2 ate dm4d dm(m +1 А 
‚ 36—54 __34т -5d pate. dm йт апо EH (2) 
b-c+d dm°-dm+d dm m 
^ 4 ,ab-cd _ а+с 
d (3 т? 5) 3m — 5 : From (1) and (2): Ie Di ПЫ 
=——% = 172- (2) -c 
dim -m-1) m -m-«l 8] Let b e 
- = b` с de 
Fram ов я А 
a-~bte b-c+d г. с=дм »b=dm ›а=дт 
(4)]Let-- = ет ааа so dm m (1) 
3 3 "b*d dm «d d (m. + i) тї + | 
—с=йайт s b=dm" › а= п 3 3 3 
e dm ame m (2) 
3 („А а = у 
„t-d 2 dm -d cd¢+d фт ха+@ dí(m-4l) ш+1 
s ECOSSE 
ei deor меш From (1) and (2): ei е. 
d(m-1)  _ (m-D(m mel) b+d c'dad 
= 
dm(m ml) мт +m+1) [8 2. 2 9-2 t. m 
-m-L (1) „сейтт »b=dm’;asdm 
Б р а 159 E UR eve s 
a-2bsc dm'-2dm +4 x a rb +c E d m *dm--dm 
ES A a ee MN ERE E E EC Г " т 
i-b dini =й b+c +d d'm +d m +d 
3 2E 2 
 dm(m-2msl) (m-l) _ m-1 d лу (т +т +!) 2 i 
= = (2) 3 m (1) 
d m^ (т - 1) m (m - 1) m d' (m +т +1) 
-d -2b+c 3 
From (1) and (2): 5. =& 2 a-25*c ac dm хам _ 2 
(1) (2) a+b+c a-b tad” а а (2) 
b те 3593 
(Ве === т a+b xc ac 
s From (1) and (2) : ape 
2 3 btc +d bd 
„с=т »bzdm'»azdm NE 
4 5 3 3 3 10| Let = =—-=—-=m 
,c-d  dum-d d(m-1) а (D а= 
{ ра 1 re : Cm 2 
a-c dm -dm dmí(m-1) т ncesádm »b=dm’?,a=dm 
2 4 
bd dm _ 4 2335 ^d m «3d 
—=—ү= (2) g T AU. = = 
а dm m та 3a-4d Зам -4d 
; .€-d bd 
From (1) and (2) : mc eas = 4(2т +3) _2m'43 (1) 
a_b_ce d (3m – 4) 3m -4 
|6] ег =т= т 3 3 3 9 3 6 
x 2a 43b 2d m +34 m 
2 3 тар с INE S 
„с=т › Б=ам за=ам? За -4b Зат -4d m 
; 02-302 (@т°-3 т: dm (m'-3) Em т +3) 2m*3 (2) 
Lc a eee Ie GEE Шм: Siete сш 2 
b —3d dm -3d d^ (m^ -3) тт’ -4) 3m'-4 
А 3 3 
=m (1) From (1) and (2): кела к 
b dm? 2 (2) За- 44а За -4b 
i =—— = т 2 
d d А › (7) е! 2 = 3-2 =m where m>0 
From (1) and (2) : Quoc rm р 
* ae а Р 2 3 
b -34 .c=dm »sb=dm ;a=dm 
a b c 3 3 
7) Let == т Р а+5Ь dm'4Sdm _ Чт’ (+5) _ (1) 
2 3 "be5c dm+5dm dm(me5 _ 
„с= ат › Б= ат" а= йат 


29 





| 
| 
| 


үт EE ут =m 


5b 
From (1) and (2): ere Li 
(0 (2) В+ 5с d 
ак Бс 
асри т 
dm » Б = т за= dm? 


Bas Berar 
‘Sh oad" 3d sum ord 
_ 319 m (5m-3) 3 
EET M m? - 

d (5m -3) 
Mod Q) 
b+d dm «d d (m^ 4 1) 

From (1) and (2) : 


‚ 3|5a? - 3c? 
15-34 | 
(13) Let = = 


where m is a positive real number. 


_ атс 
bed 


c 
== 


, asdm! 


) =( 


5 b=dm 


3 
xn 


^A с=т 


dm edm! 
dm -dm 





йк шыу 
dm(m+b 


(1) 





г. с=ам s b=dm з а= дт 


d^ (mS + 1) 
d m (m +1) 


+d _ set 
``с(а+с) dm(dm' dm) 





(m+) (m -m+ De ті ті + 1 
m (m - 1) m 


(1) 





Gaje 
(8) с 


[2 )с 


[7]с [8)с 
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(2) u 


© 83339 +b are in continued proportion 
= = 


«ou 





v 350. 12 mare in continued proportion 
_ 12 


? i = 
ie [=+{[3х12 = + 


Р 12x 12 - 124 
+6 


[5] 
[1]7 (2]4 (r- 1? [з]+(3х +5 y) (4) 54 
(5)m' (e)a [7]3 [В }- 10 


B 


Let the number be Х 


у=, [у= 
12.9 


36=26 





‚3-Х 7-х 

'7-X 19-х 

=. 8-29 (9-239 2 (7-х) 

г. 57-22 х+ х? =49- M x x? 

7. 57-49 =-14X%4+22X 

“8=8X X=] 

^. The number is | 

а=4е=4 „а=4 + c=] 
э ^ bis the middle proportion between a and с 
nb =ас Sb z4x124 


Sab + с2=42 64+ 12 =16+4+ 1 = 21 


(D 


| - 








cdm sb=dm"sa=dm? 


2a43d _ 241 +34 dQm^43 2 





J (bc) = (d m^ +4 m) = (dm (m + D 


=d m (m«1y 
s (a + b) (c + d) = (d m^ + d m) (d m + d) 





=dm?(m+1)xd(m+1)=d> m^ (ma 1) 

s. (р + с)” = (а + Ь)(с + d) 

^. (b + c) is the middle proportion between 
(a + b) and (c +d) 


fs у= Х2 
7 Х зу 2 are proportional 
.$-l2m .y-zm ‚„Х=2т 
| Х(Х-у) zm (zm -zm) zm xzm(m-l) 
' yty-z) zm(zm—z) . zmxzí(m-l) 
zm (т-1)_ 2 (1) 
z mím- 1) 
Е = пе (2 
7. РА X j 3 
: . XX- 
From (1) and (2) : eres rr =% 
b'-ac =. c zbd Быш 
b с c 
B e Dau 
а” 





Answers of Unit Ф 











Le 66 ^ Tc" Ed 
Tc=8dm> 6ъ= Ват › 5а= 8 ат? 
35a {ват 3-3. 
ed gs ва ^ m -m (1) 
5а+6Ь _ Ват +зат 
VN 7с+8а ү Sdm+8d_ 
_ ldm (m+) _ T 
= @(т+) =} т? =m (2) 
E 5a+6b 
2) :4f/28 = 
From (1) and (2): Sd +84 


А 
“Б = ст а= ст 


_,a_b 5 
"b c. 
4 4 8 4 4 4 
a +b +c c m+c м +c 
4 


4 -4 zd led CH 54% x4 шщ 
+b +c c m +c m +c 
4 8 4 -8 
см (l+m +m ) 8. 8 
E i 8 3 =с m 
c (m +m +!) 


"За-44 3dm -4d d(m-4 3m-4 "NM 
5,5. = 
3 3 3 9 3 6 4 
2a +36 2d m -3dm a+b +c 8 
ЕТУ Зо From (1) апа (2);  .. =D 
"За —4b 3dm-4dm e) (2) а ^+?" ac 
тё (2 т +3) 2т? +3 
dm (3m -4) 3m -4 
2a343d 223 43b Let = У = т -zm»X-zm 
From (1) and (2) : = үт = YE 
3a-4d За -4b 3 
Х+у= 15 zm+zm = 15 
лем (1+ 0т) = 15 ndiemel (1) 
ола 2, 2 
cM ые да? с2 +62 сБ с" | V у+2=22.5 2т+2= 225 
n 22.5 
et + 1) = 22. т + 1 = = 2 
а? с = ас= а Ев А : jä 
| ‚ 15 _225 
7. b is the middle proportion between a and c From CD) and (o "zm z 
: = "Wu A 
^ 22.5 m= 15 ub rn d 
A. 26: в. 2.Х:у=2:1:3 
wee 
7 
ле=ам ъ= йт? ,asdm 


m(ZA) _m(ZB)_ 
Lem (ZB) ^ mio 


(1) 
т (4 В) = т( 4С) хе 
s м(4 А) = т(4 С) хе? 

т (4А) + т(4 В) + т (Z С) = 180° 


т (ДС) хе + т(4 С) хе+т(2 С) = 180° 


(2) 


2. 60° e? + 60° e + 60° = 180° 
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— 1: Algebra and Statistics 
ive ре оО 








„е +е+1#3 Ae +@=#2=0 

Md | Q9, b, 
“(€+2)(e-1I)=0 г. е=-2 (refused) оге= 1 | #©®ъ “зү Dy 

> 
^ м(0А)= 60° x 1" = 60° 12 15 _ 8х 12 _ 
i Bi. E рае 
эт (Z B) = 60° x | = 60° , 
2 8 23 288 4 





еее =2 и с=24 36 =44›а=8а [| 
ax2-2bX+c=0 .842-вах+24=0 | Uv yex SUN 
] 
Е 14 = 42 "e = = 
dividing by 2 d ааа Е Сз 
2 у= 1х (The relation between X » y) 
n (2X-1% =0 S2X-120 3 
] 
Mw | | [1 (2) As X = 60 Г. у=--х60=20 
х= ~ The 5.8 = {4} 3 
Itm [5] 
E | 
^ The number 5 is the middle proportion () - у= л у= 
between X and y "EIE ү =й 
2. Ху=25 (1) 


^ Ху = 6 (The relation between X » у) 
Let the middle proportion between 





[2] АзХ= 1.5 nyehed 
1 Ij ре | 
(х+1) (у +5) Z п 
а СРИ! 1e Lis | 
S = (х+у ) (+) = Xy+ t x муо хуст 
£ d. 
Wald г т=3х10=30 «xy =30 ny 
728 | — 
апф{тот(1) 2.2 =25+55+2=27.04 nos y= X =30 
СЕТ 2104 =+5.2 Asx=2 г. у= 30 =15 
Answers of Exercise 8) лз y= 30 = 
uu | ' As X24 у= 50 =75 
[1] my where m#0 [2] — 3); 
x x 2 AsX=5 у= =6 
(4]-ә- (5)х [в)х 
| м 
(7)у (8). [8]3 2 2 
У vyocX лу=тХ 
[05 mE BE г. 4=т (3) те 4 
(13) directly » inversely 4 


„у= 9 x? (The relation between X and y) 


B As Х=9 nys$x9 =36 


уох 


р 
11 
к 


в | 
x 
= 
гч 


3 





» АТ Y = 3 
^40 7x. “X= 20 = “ух „у= тх 
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MERECE cC, 
€ 


ex!y-6xy49280 +. (Xy-3)=0 
1 


2. 64 = т (2)? ^ т= 8 









„у= 8 Х 3 (The relation between X and y) 





3 Sox VES КА i 
AsX- d y=8(5) = | y У& 
os 
york у, VX; s 4g -12ab«9b^ 20 
үх ES ~(2a-3bf=0 .2a-3bs0  .2az3b 
ЕЕ = 2x49 PEEN axb 
y 5 у. = = 2 
2 16 412 
10 NER. de, XE 
2 3 5 3 ху 14 х?у+ 49 =0 
y ux y-mx у=ЗАз Х=2 : й , 
oe -7y = Fae caer МЕ 
9=8m т= $ у= 9 х? (X у= TES X'"y-720 
‚„х?у=7 nyat 
x 
2 Var ra [X a с 
y «е ( = x 
үх (4X47 y) с (Х+2 у) 


„4Х+7у=т(хХ+2 у) 
‚. 4 Хх+7у=тхХ+2ту 
A7y-2myzmx-4x 








.y(7-2m)=X(m-4) 
у m-4 
г ух (Х+1) лу=т(Х+1) У = атт 0 
с y=2,X=3 г. 2= т (3+1) putting 777 =k ER* 
те 5 nye h (x+!) лу=КХ уох 
а а а а 
- 0-5 - SRL-—Iim(X- 
€ 5 Х-Зу=3Х+5у в yr Hn 
y ‚ aX-ay , a(X-y) 

2Х=8у х=4у aay 7) Е 

yslX уо Х ^ Ху= 2 (constant) ~<. X varies inversely as у 
H ar2b b*3c „бр 64:18 с The first table represents an inverse variation 

6 3 because : 3 х 20 = 6055x122 60 › 4х 15 = 60 
^ За= 18 с т. а=бс „асс ‚6х10=60 іе. Ху= т 
The second table represents a direct variation 
,9'— Ime 72 i e 

21Х-у_у ТЕ РИИ" because: 5 = 2 = 15 7 16 іе. = = т 

7х 2 U у=,лу-ФУу The third table represents a direct variation 
а + AK oe ; 49. 2r 18. 2 T0 2945 ie x 
EXSI Хун 7322y Syaz because: = = 10 = 15 = 55 іе. = т 


(Y f) Sof shel Y / (old эы!) ola, yalxdi (33 
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x Algebra and Statistics 


The fourth table does not represent a direct variation ( 


or inverse variation because : sysa-9 yx ai yay 
3x62-18x1or $ 4 29 m 5 2 
с 5128-9 mex? (8-9) 
іе. Хут 2. The variation is not inverse x 2 
ттр E «ms *(18- 
ог: = т 7. The variation is not direct “a= 18 а5Х = + ^ mz 9 (18-9) 
LM S Ж sd 
xz “m= 7 х9=4 Ж жы 
(1) The variation is inverse. As X= у=4 
1 
(2) ye ~yX=m г. т= 12 
= 3 Sie = |] у 
[3] As x 5 12 уже [1] у=2+а "aec as 
2 2 
Азу=2-+ и, [2=] Х=12 
= : 5 (25) | Ata=5 _ ›х=2 
©су Х=12 5 х= 12х95 =5 j =m о 
23 
10 10 
as s у=2+— 
(1) Direct variation x « 
(2)Atx=5 лу=2+ № =4 
(2) ужх L-m m = 12 
== |2 a=24 
 X=leg rv lay Кету 
‚ 36212 b=3 


“. Х=ту+9 А; Х=24,у=5 


b 
г. 24=5т+9 ~5m=15 


vyszeSoz«xl “Zaye 2. = 3 .{=зу 
лу=т+5 Аз (= 12 г. 12 =3у г. у=4 
Atyz65Xz2 
5 б=Л+5 ied m2 Gja (2)а (3]d aje 
лу=-2 +5 [5]Ь (e]d Ge (8) 
Ж бу) a а е: 
> VEU UU = 
АХ = 1 Зу= ф+5=7 Gaa (4) с (15) d 
E 
(1) -: y=a+b Бох 7 b=mX "uu SOS 
^yzütmxXx At yz35Xz0 Я h n | 
27 _ (15.75) 27 х (10.5) 
^^ З=а+тх0 . а=3 = s h,= = 12 ст, 
. > (105) 2 105.75) 
Syz3emX At у=5,Х=3 
4Á5z34mx3 n = 
d t 
"ym 2 = "det tel 
“у 3*5 At Xz7 d'a b 
IQ wa io жу ‚ 150 6 .4 _150х10_ 
(2). y=3+$x7=74 ао ^ d3 === = 250 km. 
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Answers of Unit ux — 




















W, R, Хоху э zal s Х=ту › z-kl 
n Wy = = 24 keg. (Хх + у) (2+6 =(ту+у) (+6 
2yl(m- 1) (k« 1) (1) 
п х, (x-y)(2-H=(my-y) kl-b 
2 * =yl(m-1)(k-1) (2) 
n, = 4х6 = 3 hours 
"2 B і Dividing (1) by (2): 
x«y(z*b _ yds) k+l) (m+ D(*) 
ay (х-у(@ б ylm-D&-D (m-D&-D 
ea Бы 2 
d  '3 = constant 
om 14416 16 л (Хх + у) (2+) (Х-у) (2 0) 
d 81 9 
16 
3 (а+ b) е ^. (a b) = 18 (1) 
Wes (82 -аб +) xb . G3 -ab eb) =. (2) 
п » multiplying (1) by (2): 
NS PERSE 
GUI = 7.2 ст.5. 3 (а + b) (2 a b + bô) = max Lo. 


i а? + b? = Í m = constant 


`7 Let the weight of the body = w » and the distance 
from the centre of the earth z d 


: 1 
р 


. 500 _ (640 + 6390)" 


"м 
2 


2.4 


w d 


ух 413 w.kg. 


35 


ү Algebra and Statistics 


Answers of exams on unit two 2) Model @ / 
= u 
2) Model OF Da G в 


\ 1] (4]c (5]c (6)с 
(1]c (2)d (3)a Bg" [a] Prove by yourself. 
(аја (5)b c 


EH icd 
bys! (2)]х=+ 5 


| a 
|=. Jg (а] Prove by yourself. 


3 
[a] 4 [b] Prove by yourself. 


[b] Prove by yourself 
uos Uu 
E [b] Prove by yourself. 


[a] 4) X y 2 30 (8]y- 6 
[b] Prove by yourself 


[2] 
[a] 3 
[bly=3+2 5 у=4 


ар 


[а] а=1 > b=27 
[b] 3 


[a] (1) Prove by yourself. (2) х=4 


[b] Prove by yourself. 
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Answers of Unit © 


a 


The method of mass population : | and 5 
The method of samples : 2 » 3 and 4 


[5] : u Answer by yourself. 


| Answers of unit three 


Answers of Exercise 9) 


















[1] primary » secondary (8) primary пе = 
(3] secondary [а) secondary (5) primary 

The total number of students 
(6 | samples samples 


= 4 000 + 3 000 + 2000 + 1 000 = 10 000 students 
The number of the individuals of the first layer in 

x 500 = 200 students 

The number of the individuals of the second layer in 
x 500 = 150 students 


mass population (9) mass population 


layer random sample 


(je [2] с [3] 3 [4)Ь (5]b 
= ТЕ! — 


The primary sources | and 2 





4 000 
the sample — IG 008 





3 000 
the sample = 10 000 
The number of the individuals of the third layer in 
2 000 
the sample = 10000 > 500 = 100 students 
The number of the individuals of the fourth layer in 


x 500 2 50 students 





The т sources : 3 »4 and 5 


Side The Seay 
of compariso Е 


Its definition И is setup 
collecting 
data related 
to the 
phenomenon 
from the all 
individuals of 
the statistical 
society. 





1 000 
the sample = 10 000 
= 
c 
The total number of cars = 300 + 500 + 200 
= 1000 cars 
The number of individuals of the sample = 1000 x 5% 


= 50 cars 





































It is setup 
collecting 

data about the 
phonomenon 
under study from 
some individuals 
of the statistics 
society not all the 
individuals, this by 
selecting a sample 
representing to all 
statistics society. 











The number of the first model in the sample 


300 
1000 x 50 = 15 cars 





The number of the second model in the sample 
_ 500 












| Advantages Accuracy [1] tt is faster and x 50 = 25 cars 
| 000 
| » perfect less cost ‚ 
| representation The number of the third model in the sample 
of all statistics || 2 | It is the unique _ 200 
society method for x 50 = 10 cars 
collecting ~ 1000 
data from the 
large societies 
(infinite) 
The number of the second layer 
[3] It is the unique m 
method for = 5 000 - 1 500 = 3 500 individuals 
collecting ^" 
data from The number of individuals of all 
some limited 
societies The isi = 5 000 x 140 _ 500 individuals 





3 500 
The results are - 
not accurated 


Sometimes it 
needs a long 










Disadvantages 









time and more | specially if the 40 000 x 240 

costs sample does not The size of all the sample = ——————- 
represent the 12 000 
statistics society z 800 individuals 


very well. 
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LS = 





© 
Number of the ayer | 1 [2 [3 а [тыш 


Number of individuals of the 
АЕ ЕЯ 
Number of individuals of the 7 
layer in the sample 

Answers of Exercise 10 
















\ 1] The standard deviation (С ) = ЕЛ e 7.1 
(1) the range › the standard deviation (E) The mean (x) 215 (C 124 c» +27+С 0) _ 3 
[2] the range (3) zero (4) 81 


(tJa [2 )с (ajb (а 
(5]b (8]c (We (ela 
(8]c (10) c 0b fad 
(13) с [14] с [15] с 


v rc а The standard deviation (с) = (um 2153 


=== 22 +20 + 20 + 20 + 18 
| (5) 08. 
40,45,50, 52,55,58 20,35, 50,55 ,60,80 


40 +45 + 50+ 52+ 55 + 58 20 + 35 + 50+ 55 +604 80 
$ = 50 6 = 50 




























58 —40 = 18 80 - 20 = 60 


The set А is more homogeneous 





The standard deviation (С) = {8 = 1.3 


5 


s The mean of the set (A) = 12313101. 9 


32-202 12 | 
Ls эо] эз] 
20-20 = 





The standard deviation (с) = |434 =93 


5 
The standard deviation ( © ) of the set (A) = J2 = 1.4 
= 72+ 53 +61 + 70 + 59 
(2) The mean ( X ) = 5 к « The mean of the set (B) = 21520 * 11 +19 127. 


| 4 
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= СОС Баба 


ee ашышын cM а 


Answers of Unit e». 













| x-z Ges)! 
С атлас свв | 455005 | 
лэ [9—925=125 | 1565 | 


5 


The standard deviation of the set (B) = 8213 =4 


ж The mean of the set (С) = SS 





The standard deviation of the set (C) = 22 23 


"di 
2. The set B is more dispersion 


(4) The mean ( x ) = 2353016171399. 





The standard deviation ( б) = |20 = 707 


[8] The mean (x) = 24837209125. 17 


| 13 |13-17=-4 
Ө 


[19 91722 





The standard deviation (С) = |2 = 3286 


(3) The mean (x) 


65 + 61+ 70 + 64 + 70 + 76 + 70 
= a aia 





The standard deviation (б) 3| 125. = 4.6 


[4] The mean (x) 


_ 234124174 13+ 154 16+8+9+37+10 _ 16 
ии < CREE 














[g-162-8 | 64 | 
37-16 =21 
[10 [10-16=-6 | 36 | 
Той | 666 | 


The standard deviation (в) = s =82 


(1) The mean of the marks of pupils 
_ 8+9+6+ 12+10 _ 
=ош» 


9 





The standard deviation (С) of the marks 


of pupils zd 4 =2 


| 
| 
| Algebra and Statistics 


| 1] The mean of maximum degrees (x) 

















_ 25 + 26+ 24 + 24 + 22 + 26+ 27 + 26 


8 
2 
Г 


The standard deviation (a) = E =15 


= 25 degrees 







(х- 








A 


bh 


[а The mean of the minimum degrees ( x) 


_ 1+12+10+6+7+ 16415411 _ 


8 11 


40 





Answers of Unit © : 
к] xx [(х-жу (x zyx 












[мәте тою | 7mm | 
1-265=-165 
[5 |2-265=-065| 04225 | 2105 | 
[6 [3-265=035 | 0.1225 | 0735 | 
5-2652235 11.045 


61.5 
The standard deviation (a) = Ly mia student 


Frequency (k) ххк 







^| 





The standard deviation ( 6 ) = .|-—— = 1.4 goals 
















'The mean of ( 


x] xx |х) (х) 
m [[s-56«-ne| mese | 1210 | 
зо ом 16| 256 | 246 | 
Го [wjo-s62 sa | 7056 | ossa | 
[зо [s|o-»6- 184 | 33856 | 270848 _ 
maj — — o o em _ 


















The standard deviation )« I = 129 













Algebra and Statistics 


[xx epp 
3 
Ж БЕШ 
$ 6 






(x-xy |(x-x) хк 


E EN 
СТЕРТИ | 90 | e _ 
СТИ СЕТИ 
m [os | 9m 


Du [s pecnaezs | sa | e 
Ei 







[«|ecnss-se | 3136 
[[w-uecea | 4095 | 36864 — 
[mu|s| _ —— [аю i 






The standard deviation (с) = ү $2 = 5.7 Toa jao] [| 5 | 
E C 295.6 . 
The standard deviation (с) =} 22 = 2.7 km Лиге 





ТЕ 














25 
35 
45 
55 
65 
75 


e e 


w| xx 250 [257 
1025-40752-1575] 248.0625 | 2480.825 _ 
Газ [в 45-40754 | 18055 | маз — 
Ss [6 [85=4075= 1425 [2030555 | 1218375 | 
[5 [3 [65=4075=2425 [5880625 | 1764.1875 
Lus [i [75~4075 = 3425 [n0625] пз | 
Еске иск ГЕЛЬ 3 


The standard deviation (с) =] 11775 = 13.4 pounds 





30 


The mean of ( X) = 2850 = 29.25 pounds 


[x|x| xx  j(x-xy|( 

[10 [e n-mas--iszs suse | 700.675 
то [s [10-225--925 [зз | тав _ 
э [ss[m-mas-oss [oses | sacs 
«o [as [ar-masc ros [usses | 205065 
эо [is [50-35025 [enses | ваза 
Гю | 6 |ш-юз5-золз [sse зэзтз 
m| [3 















: xk 







x-x) 













jare The standard deviation (с) = 22015 
| 

= 11.5 pounds 
Бы Еда 


se 
Soe 









EN 


Liber 


um kh 


rc Lou ЖОЕ i ist З 
Т coh (o 


ир 
ип: EE 


puc a 
PNRM RE а 


E 
кН [| 0v "o 
[Iu А ШЕН HON ЙЕ 
ү aa ei fiat Е: 
m Le ВН 


Е. Bue | 
E Е p 
НЫЕ: Е | 





The standard deviation of class (В) 


| sores 9 | Frequency б) ххк || (су aoe = 11 marks 
(— 0 [3] Class A is s most homogeneous in getting marks. 


p — 
Answers of exam on unit three 


ma | —  — [ 4 | mo | | а (ja lal 
wi (4) (5)d (8)c 


[=] Х=20,6=932 
Hg X248850217 
п с=232 


Answers of accumulative basic skills 


(Jd ас  l3)b [ajd (5) с 
(ја (е [в)а (8)b (10) с 










ET NN 
|: [isses 27 из 
ЕЕЕ | | 29 | 
Fas [7 [= | ms | 95 — 
mu[e| | * | 


The standard deviation (С ) of class (А) 


om ajb — [18b (13) с (14) a (15) b 
= 10.7 marks med Ис (18) с (18) а [20 a 
With respect to class (B) @1)с X (ed (23) d [Ра] а 25] с 


esje = (Bc (28) с (23) с (30) c 
(313a [29 (33) с Ba с (35) с 
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of Trigonometry and 
Geometry Exercises 
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ГА AAVAVAVAVAY, 
DOVAVASN EN AC ACT aV a an iW. 
25 T. 


Хх] 
ЖАА) 





m 

















a See 


Answers of Unit & 


Answers of unit four "mí(Z А)=90° 2:2 (ВС)? = (20)? + (15)? = 625 
Answers of Exercise 1) 














“ ВС = 25 ст. 
све vee 29 ee 
'. cos С cos В sin C sin В = 57 x 55 55 * 25 


ul 
[1]85.635* [2) 56° 10 48 x 
cm 

H5 408; Bo NIS: 15.8 | ~ m(zZ)290 2 g 

Vow — Opn Se 215 ш NT е 
^. (ZY) = (25) = (7) Y 24 ст. 7 
12 3 
4] 55 с (5 = 576 
= |5. Ү=24ст. 
X у = 24 7 | 
= tan X x tan У = 5 x = 
Фс | (Ee (Se (9d (8 Ие 
#2 2y_{24y Dye 65 
(6)a (7)4 [аја (8]b [2]sin? X + sin у= (24) + (X) "755"! 
[5] п 
Let the measures of the two angles be 3 X and 5 X т (4. В) = 90° А 
n3Xe5X2 180° 2.8 X= 180° г. (АВ)? = (5)? - (4 = 9 e 6 
х= 180° = 22.5° .. АВ = 3 ст. 1. 
8 2 2 

The measure of the first angle = 3 x 22.5° = 67.5° ^ sin А – соѕ А C dsm В 


= o 4 2 2 
ra | (GV 8-4 
2 sin? A-122x(4) -1=2 


^ sin? A—cos* А=2 sin? А – 1 


The measure of the second angle = 5 x 22.5° 
= 112.5? = 112° 30 


x 


Let the measures of the two angles be 3 X and 4 X 


г. 3Х+4Х=90° 7. Х= 90° TABT 
: ы "AC 5 5 А 
To х= = 12 7. AB = 3 length unit 


: AC = 5 length unit 
;': m (Z B) = 90° 
-(BCy252?-3?216 ~. ВС = 4 length unit 


2. The measure of the greater angle 
=4х12 6 =51° 23 43 


C 4 B 


am їп А = 8С = 4, cos As А8 = 2 

Let the measures of the interior angles of the triangle BC 4 
be3X54X57X апА= хр = = 
/.3Х+4Х+17Х= 180° г. 14 X= 180° 

X 
„х= 180° 21528 YZ-2XY „= 
А 14 12 7 Эи | 1s 1 
The measure of the first angle Let YZ = 2 length unit 
23x 122 = 38° 34 17 s ХУ = 1 length unit T - : 


г. XZ = 5 length unit 


e tanZ= 4 stanX = 2 


соз Z =-©— »cosX 2 -L 


i745 


The measure of the second angle 
-4x12S8 =51°25 43 
The measure of the third angle = 7 x 12 = = 90° 
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(Ш : г tan (Z АРВ) = $ = 3. 
2 AB=¥3 АС „AB =12 A И 
үз АС 2 >. AD // BC › BD is a transversal to them 


Let AB 23 length unit ^ m(Z АБВ) = m (Z DBC) (alternate angles) 
» АС = 2 length unit .. BC = length unit 7 i г. tan (Z ADB) = tan (Z DBC) 

















{з ү NS ЮС 3 
Уп С=с С= JotnCe 3 Ств |- tan(Z DBC) = 2 Peed 
.. pc =0%3 „7.5 cm. 
л 
(1): tan C = АВ. „3-6. D 4m А 
BC BC — о ч 
т 
-. ВС =8ст. раў AL pes oe да 
4 я ; DE 1 BC 
» (АС)2 = (АВ)? + (BC) шы е B 
АС)? = 36 + 64 = 100 АС = 10 Rp ds x 
v = + = ans = : — = — — 
АЙ fe aoe PAP L BC s DEU BC 
(2]sin A + cos A= 35 + T0 = 10 = $ -. AFED is a rectangle › FE = 4 cm. 
^ ВЕ+ ЕС = 8 cm. 
-* A ACD is right-angled at D - ВЕ=ЕС =4 em. 
"f АР)? = (17)? - (15)? = 64 CADER en (А АВЕ and A DCE are congruent) 
“3 tanC#¥sin Be 3х8 + $ * 12 UE ABF which is right-angled at F 
7. (АБ) = (5 - (4)? 2 9 
г AF 2 3cm. ^ ОЕ = AF = 3 cm. 
(1) п A ABC: - m (4 ВАС) = 90° (AFED is a rectangle) oa 
2 (ВС)? = 36+ 64 = 100 .. ВС = 10cm. ,JAuaBesC , 04$ oy 
ADI RO _ 6х8 _ sin? С + cos? В 3\2 fax 
, ': AD L BC г. AD = ® 2 48 cm. (3) + (3) 
2 Е ae 
»(AB=BDxBC . 36 = BD x 10 TE 
ВО = 36cm. LL 
| pe )-1:71 ^ ADIBC.ABLIBO . 1 
[2 ) соз (4 DAC) + cos С РАВ) ‚БЕ! ВС om 
248,48 7 
28-6 25 г. АВЕО is a rectangle 
^. BF = Ар = 6cm. 
BD г. FC=4cm. » DF = AB = 3 ст. 
ONA ADD COURSE -. from A DFC which is right-angled at F 
| › from А ACD : : cos С = CD (РС)? = 32+ 4? = 25 . РС=5см. 
Jie] 
7. AB cos B + АС cos C = AB x BD. , AC x CD cos (4 DCB) – -un(LACB)e$- =4 
| 
| =ВО+СР=ёст. 
= = ‚ DE_ 3 
= "4DE-3EC Рё=3 
М АВ 
| In AABD: ·· т(4 A) = 90° 21 С = Е ЕС”? С = ве 
| то 2_ » ‚ АВ _ 5s Ne Mm 
г. (АБ)? = (ВО) - (AB)? = 100 — 36 = 64 „282-3 I E -. ВС = 12cm. 
^ AD = 8 ст, 2. The area of А АВС = 4 x 1 12 x 9 = 54 cm? 
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Answers of Unit ©) 

















(89 А (2): m(Z 1) = X (corresponding angles) 
Bisect Z А by the bisector AD | » tan (Z 1)= =. 
:'- А АВС is an isosceles „зап Х = = 
: С iD B 
triangle cn" М (3): m (4 1) = X (corresponding angles) 
Тр к BC -: A ABC is right-angled at B B 
-. Sin 5 = sin (Z us 2 ( АС)? =32442= оГ 
+ sin (4 BAD) = 5 г. АС = 5 length units x 
> ДВ + Z BAD are acute angles A 2, cos (Z 1) = - 
^. cos В = sin (Z BAD) “ соз В = = Е: = ^ 
21 А [4]; m (Z 1) = X (corresponding angles) 
vv РАС z и. CI 
- sin Bz 45 E 5 “ш | 
' tanx= = 
scos В = = im 5 р 
- sinB cos B 2 АС + BC (5) т(/ 1) = X (corresponding angles) A 
n АЯ 
He ы а B C эт (Z 2) = y (corresponding angles) 
“САВ 3 5 
^. tan(Z 1) = = stan(Z2) = = 
From triangle inequality d 2% = 2 
> AC+BC>AB . sinB+cosB> 1 мапХх+ыу=® 
с 
MAE 5 = i т (Z 1) = y (corresponding angles) 
MBCE. 3 5 3 »m (Z 2) =z (corresponding angles) 
E 5 ^. tan X+ tan y — tanz 
E Фа. А : в |  =tanX+tan(Z 1) - tan (Z 2) 
ВС = 3 length unit » АС = 5 length unit 2*0 oe 
2. АВ = 4 length unit 231 3 
2. sin A cos С + cos А sin C e A 
AB _ DE 
2d «pte Ое lOve "tnCzoQs ze 
-$*$*5*57755*5$5^|! BC ЕС 
#33 ФЕ 
„| BC 24 | 
+ - -. BC 244 m. 
г 7tan - 24 =0 n у | z C 24m E B 
^ 7tan A = 24 “ BE=44-24=2 m. 
tane 24 s оу В | --. The distance between the man and the base of the 
Р 7 : lamppost = 2 m. 
Assuming that BC = 24 length unit 
7. АВ = 7 length unit 2 
г. AC = 25 length unit ' (AB)? = (3.6)? + (4.8)? = 36 
-. AB = 6 km. 


Á 1 -tanAsinC = 1- 44 x 
с m(Z BAD) + m (Z DAC) = 90° 

"e Z . BD_AD 
2. sin (Z ВАР”) = cos (4 DAC) ~ AB AC 
[1) -- м (2 1) =X (corresponding . 3.6 _ 4.8 


angles) i ш ДС 2. АС = 8 km. 
и e 
‚г tan (L x EI EU . (ОС)? = (8)? - (4.8)? = 40.96 .. DC = 64 km. 


“tan X= = Try to solve this problem by using Euclidean theorem. 
(47) 
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4 Trigonometry and Geometry 














\( бе {= 4 or [= l 
From A ABC : cos B = ie > AE < ED ~n ЕР =4 ст. 
== 7 
‚г His the midpoint of ВС ^ tan(Z CED) = 4 = i 
7 BC 22 Du 1 
Г, cos B = = = —— l 
2BH BH E w £ BAD and 2 CAD are two acute angles 
_ BH 
:from A BDH : cos В = == (2) | ‚зїп (4 ВАР) = соѕ (4 CAD) <. m(Z САВ) = 90° 
го ВН =08.3 DEI 
From (1) and (2) : .. BH = 13 > sin(Z BAD 5 5 
$ Te 13. BH=3Y 13cm. “ АВ = 15 ст. 
' m(Z BHD) = 90° › v (АР)? = (15)? - (9)? = 144 
2 (DH)? = (ВО)? - (BH = 169 - 117 = 52 ^. АБ = 12cm. 
Ар 1 ВС,СА LAB 
7. ОН = 24/13 cm. г. tan B .i n5. = 1 А у 
3113 -. (ABY = BD x ВС (Euclidean theorem) 
Another Solution : A 
= -. (15); Z O x BC -. ВС = 25 cm. 
S D Th ГААВС = 1x25 х 12 = 150 cm? 
f: In ABCD: -. The area of A AB = 5х 5 х 12 = 150 ст: 
- DH LBC »BH=CH А 
2. Вр = Ср = 13 ст. А ABC is right-angled at В 
In AACD: ; m (ДА) = 90° ЗА: ВС 
г. (АС)? = (СР)? — (АР)? = 169 - 25 = АС у, 
2, (ВС) 
. АС = 12 ст. “A= = 
In A ABC: tan В = 12 = 2 AC) Е я 
n ап В = АС _ —= = = 
SUN аш ‚йїп САВ. n sin? С= (А8) 
B d us 
се =— AB)“ 2 2 
Draw : CE L BD A -. sin? A + sin? С = ——— всу + АВ)” ы БС) е CABE = (AB) 
(АС)? ^ AC? (AC); 
In A CBD: ·· СВ = CD е 1 
CE LBD >‘. (BC)* + (AB)? = (AC)? (pythagoras) 
7. Eis the midpoint of BD S ып А ЫП Сг AGIS 2 
г. ЕО = 9 cm. (АС) 


In A EDC which is right-angled atE С 15cm. 


(СЕ)? = (15)? — (9)? = 144 
^, СЕ = 12cm. 


Let DE = (ст. г. АЕ = (5 – бст. 
"~ м (4 AEB) =m (2 DCE) 

^. tan (2 AEB) = tan (2 DCE) 
25112-4 


ae a 420 2.014) (01-1) =0 





» | 
> AD// ВО › EZ// BO .АР/ЛЕ7. 
- m (2 DAY) = m (Z AZE) (alternate angles) 


э‘ ЭС = 12cm.» СЕ = 4 ст. 
^. ОЕ = 8 ст. 
Let EY = X cm. ^ DY z(8-X)cm. 
-. tan(Z DAY) = tan (Z AZE) 
8-х X Bex 
“W274 3^ 
2^A8—Xz223X 8z4X 
I SECTIO .l 
m tan (2 А7Е) = 27 = 4 = 5 


. —— M — —— в - 
= " ЕЕЕ ЕЕЕ LEELCCONIPDIELLLDLEXULÁLLUDÁRDÓOCÉC 14 жалиы B 








lea D 


~ m(Z AEO) = 90° 

- m(Z D) + т (Z 2) = 90* 
In AADE which is right-angled at D 
г. Х+т (4 1) = 90° 


гп Зст. 





Answers of Unit ©» 


A | (8)2 sin 30° cos 60° +12 sin 45° 


=2x $x +{2х--=зу+1=! 


(68-9) 0-)-8)-7 













-X2m(Z2) C2cmO B 
Let the side length of the square be l Е В 
n ЕС= 1-3 -. tan X= tan (4 2) , 4 2 
Log 21 - f= a Н ° > 
on Г _3 221-31 9 EnO con 30" sin 2.13.12 
[=9 „лап X= 2 
17a 
—M P (=) cos? 60° + cos? 30? + tan? 45° 
Draw : BM L AC sin 60? tan 60* — sin 30* 
to intersect it at M 2 үз. 2 
і 2 1,3 
=) +1 —} +1 eee ma. | 
‘АС = 8 cm. _ ©) (7) 44 =? 
s М is the midpoint of AC Cra Ey So) 
2 2 


:. BM= 4AC =4 см. 
(properties of the square) 
AM » Т AC=4cm. 


SEM Ко ст. » МС =4 ст. 
7. МО = 3 ст. 
i ап Х+їап у= 1+3 23] 
wW 
(т) зіп 45° — cos 45° =- - -L =0 
{з {2 
(2)cos 60° + зїп 30° = 4+4 =1 
(3) зіп 30° + соз 60° — tan 45° = $ + 1. - 1=0 


(4 sin 60° + cos 30° sung 21 Ta 


2 2 
EE) sin? 45" + cos? 45° = (C) (Б) l.l. 


y2) W2 
[E] 4 cos 30° tan 60° = 4 s.s 
tan? 60° — 2 sin 45° cos 45° 


-(55) аку =3-! =2 


sin? 60° — tan 60° cos 30° + cos 60° sin 30° 










(1) The left side = sin 60° XE 
The right side = 2 sin 30° cos 30? 


2. The two sides are equal. 
(2) The left side = cos 60° = 4 
2 

The right side = 2 cos 30°-1 

үз ү 3 

РЕНЕ, =1 =? S —1|= 

=2( A а 

2. The two sides are equal. 


=1-2х 


ы— 


г, The two sides are equal. 
(4) The left side = cos 60° = T 

The right side = cos? 30° — sin? 30° 

{зү зү 3 е 
= (55) -(3) 
г. The two sides are equal. 
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etnies 


тшш 





(5) The left side = tan 60° = 3 


The right side = sip ET 


tan? 30* 
хш -2. 
3 3 
И Ce Үз „үз 
"qu 4 
үз 


7. The two sides are equal. 
2 
ide = cos? 60° = (LY 1L 
(8) The left side = cos? 60 =(4) = 4 
The right side = 5 sin? 30° — tan? 45° 
2 
zs рс УЕ 
=5 (1) =5х 1-1 
7. The two sides are equal. 
3 
(7) The left side = sin? 30° = (1) =1 


8 
The right side = 9 cos? 60° — tan 45° 
1 3 
=9x(4) -1 
eR oak 
=9х1—-1= g=R 


-. The two sides are equal. 


(8) The left side = Sin 20 соз 457 + sin 45° cos 30° 











n 45° cos 60° + cos 45° sin 60° 
igi mye 
2 2 
WHY: 
Das itt НЕ 
42 2 {2 2 
"pua 
„_2{2_2{2 _, 
ВЕ: 
212855. 


The right side = tan? 45° = 12 = | 
-. The two sides аге жыш 
(8) The left side = sin 30° = 


1 
e 1 m LN 
The right side =| 1=<0s 60° = = 60 = fa =| E 


= Je T 


8 


-. The two sides are equal. 


EJ 


(Jb (2)d (3)с (4)b 
(8)с [8)a [7)b (aja 
(8) с [td] c (11)4 (12) d 
(23) b (14) c (15) d (18) а 


(50) 
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12 
xp «(aey- (Ey 
ixi “ X=3 
х ЕЕ 7 


* 
а 
+ 


у 


Е 


tanx=4x 5x4 tanX= | X= 45° 

2358 үз fees di 
р 29-7 Ко sin Х = > 
X= 30° 

АЕ үз А RD 
и AE WIES .2sinx=1 
sinX= 4 " X= 30° 

3 \2 
3snxzl.x-L.lxl, їз 

ЕС) 

x Jj еее = 30° 
3sinX= 5 "а Х= 5 Х= 30 
6xsinXxx-Lx--=]- L 

29021000904 

Le ee . TEE E] 
бх = sin X — 4 “3 xsinxX= 4 

ЧИ "HE UC М 
sin Х= 4 x 171 ^ Х= 14° 28 39 

xd үз 
Ру ттт ^ cos X27 SX = 30° 

Мер 

veo (3 Х + 6°) = 4 73 Х+6° = 60° 
223 X=54° “X= Эй =18° 
[5] 

2 

1 1 
{== | =с05 Ех 
(E) sem exh 
соз Е= 1 +-1.ш13 Е = 30° 

{з 2 
sin gx (A) -3x(-L) x (L5 «1 

A 3 12 T2 | 
sinEx 4 = ф sin E= > 
Е = 30? 











Answers of Unit © ^ 


(8); 3unE-4x(1) =8x(4) Ww 


^ 3tanE-122 In A ACD: 
5.3tanEz3 ..tanEz1 5 E245? A ro tii » m(ZD)z30? 
U^ C.» lE WP s "ACT L CD 1х8 =4 ст. 
7 
NS 4 2 
“+ mI = > t : 
слап Х= ја 7 Х= 30° ME ZB 3 doro 
43 In A ABC : 
х sin X tan (3) + cos 229 ап (Z BAC) = 2 


2. m(Z ВАС) = 36° 55 12 


= sin 30° tan ( 230° ) + cos (2 х 30°) it 
2 -. m (Z BAD) = 90° + 36° 52 12 


= зїп 30° tan 45° + cos 60° = 4 х1 +-у =1 


2 = 126° 52 12 (Second req.) 



















+: sin X = tan 30° sin 60° ko х= Ех? Draw AD ВС to cut itat D 
. sin X= i г. X230 „> ADI BC; AB- AC 
^. 4 cos X tan 2 X = 4 cos 30? tan 60° z^ ис é D 
+ Bains И - im 
- m(Z В) = 44° 24 55 (First req.) 
u In A ABD: · (АО)? = (АВ)? - (BD 
2 (АР)? = 49 – 25 = 24 Ар = 276 ст. 
КЕБЕ NR 2. The area of A АВС = $ x 10x2 46 
"HER «нере [mL i. жеш 
в - 
в а Dd ADI 1 BC to cut itat D 
| ARE aoe 
-. BD=DC 
In AADC: cos C». DC. 6 
Te : AC я 
(4) +» tan 32° = 3c -. cos 84° 24 = De = 
7. BC = 6 + tan 32° =9.6 ст. г. DC = 12.6 x cos 84° 24 = 1.23 HAB | 
(8): cos 50° = ^2 X BC22x123224622.5cm. ы s 
7. АВ = 8 x cos 50° = 5.14 cm. == = 
(3). sin 65° = i z 


' ДАВС is a right-angled triangle at B 
;"m(ZA)z2m(Z С) 
- 2m(Z C)*m(ZC)z90* 


г. ВС = 12 x sin 65° = 10.88 cm. 





(3) sinA= 4 - mL А)=41° 48 37 . 3 т (/ С) = 90° . m (Z C) = 30° 
10 ~ а -. m(Z А) = 60° 
"Сап С = == т (4 С) = 59° 2 10 
a 6 ` 2. cos? A + tan? C = cos? 60° + tan? 30° 
[3] cos C 2 2 ^ m (Z C) = 44° 24 55 2 и] е 3+4_ 7 
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Trigonometry and Geometry 


1 


Ls 


' ABCD is a rectangle - m(Z В) = 90° 

In ААВС: г. sin (ZACB) = == 
^ m (Z АСВ) = 36° 55 12 (First req.) 
In A ABC: 

© (ВС)? = (АС)? - (АВ)? 

7 (BC)? = 625 – 225 =400 :.ВС=20 см. 


-. The area of the rectangle = 15 x 20 = 300 cm’. 
(Second req.) 


"7 ABCD is a rectangle 5 ^ 
- т (2 В) = 90° 
In A ABC: 
" . BC 1 + 
- cos (2 АСВ) = AC =- : 

cos 25 = BE 

24 

-. ВС = 24 cos 25° = 21.8 ст. (The req.) 
ВС = 96 - 8 = 12 ст. 
> Ар = ВС г. АЮ = 12cm. (First req.) 


- BC = 12 ст. »BE=4BC г. ВЕ=З см. 
In A АВЕ: 

m (Z AEB) = 90° 

г. m (Z В) = 69° 26 38 
in А AEB: 


'" sinBz 


; = AER 
©. tan В = ВЕ = 3 
(Second req.) 


AE 
AB 


„. АВ = — ы 8.5 ст. 
sin 69° 26 38 
Another solution : 


In A AEB: ^ cos В = ВЕ. 
AB 


-. sin 69° 26 38 = $ 
AB 


(Third req.) 


<. cos 69° 26 38 = 
AB 


КАН = NE 
cos 69° 26 38 
А third solution : 


" A ABE is right-angled at E 
-. (АВ)? = (AE) + (ВЕ)? 

= 82 +32 =64+9= 73 
г. АВ 20/73 = 8.5 cm. 


= 8.5 ст. (Third req.) 


(Third req.) 


152 


WE 





D 5m А 
Draw AFLBC>DELBC g ON 
w% AD// BC; AF ВС, 
DE L BC 

^. AFED is a rectangle » FE = 5 cm. 

-. BF + EC = бст. -. BF=3 см. 
In А АВЕ: 
ВЕ 


'" cos В = — 
АВ 


- m(Z В) = 53° 7. 48 

2 m(Z A) = 180° — (53° 7 48) 
= 126° 52 12 

In A АВЕ: 

> (АРУ = (АВ)? - (ВЕ)? 

2. (АЕ)? = (5) - (3) = 16 ~ AF=4 ст. 

7. the area of the trapezium = = (5+11)x4=32cm?. 


Liem. —— 





”. cos В = 


unju 


(First req.) 


(Second req.) 


Draw DE 1 BC 

>: AD// BC > AB ВЕ 

, DE L ВЕ 

-. АВЕО is a rectangle. 

-. ВЕ = 16cm. 

› ЕС = 25 — 16 =9 cm. 

In A DEC : : m(Z DEC) = 90° 

г. (РС)? = (12)? + (9)? = 225 

/. ОС = 15 cm. 

+‘ tan C = 12 

“m(Z С) = 53° 7 48 (Second req.) 

»sin (Z DCB) - tan ( ACB) = i = == 2 = 
(Third req.) 


D 16cm. А 


12 ет. 


———— 25 tm. mr 


s DE = 12 ст. 


(First req.) 


In A ABC: М 
- m(Z С) = 90° 


A sin B = AC » 
В 


-. sin 60 = == 
7. АС = 6 sin 60° = 343 m. 


Ор 
ш 


(The req.) 





Answers of Unit © 


ES 


in A ABC: 


-. AB = 500 sin 22? = 187 m. 


In A АВС: 
“+ m(Z B) = 90° 


2. COS Az АВ. 


AC 


; eL. À. 
„. cos 60 = С 


4 
C= =8 m. 
cos 60° п 


>. (ВС? =82-42=48 ..ВС=4{3т. 
^. The height of the tree = 8 + 43/3 = 15 m. 








v с0$ А хїап А = 5 г. COSA X E 
~. Sin À = 5 7. А = 30° 
Draw: AD L BC 







2. m(Z ABD) = 180? — 135° = 45° 
‚ tan (Z ABD) = 42. 
DB 
z. tan 45° = AD = | 
ОВ 
2. AD = ОВ = Хст, 
~ A ADB which is right-angled at D 


2. (АВ)”=х?+х? „. 72=2 х? 
^X? = 36 “ X=6cm. 
| _ Ар_6_3 
Я tan C= == 








Gje [2] a (3) с 
(4) a (5) C (8) а 

[b] (1) х= 3 [8] X = 30° 
Bg [a] Prove by yourself. 

[b] | 


Я (a) mm (2 АСВ) = 36° 52 12 


(2) The area of the rectangle = 300 cm: 
[b] The height of the tree = 5 m. 





B E 
[p] == 
ЕТИУ 
u 
Gje [2] с (aJa 
[4] (5]d [8 с 


B a [a] Х = 30° 


[b] 33° 43 > 56° 15 


u [a] Œ cos В = $ 


(2)m(Z В) = 53° 7 48 
[3] sin (90° -B)- 2 
[b] Prove by yourself. 
п [а] (Т) СВ = ст. › AC=10cm. 
(8]sin А + соз А = 7 
56 56 
maT (2265 


[a] [1] Prove by yourself. 


(2) m (Z. C) = 22° 37 12 





[b] ! 


53) 


Bo 


Answers of unit five 
ШЕШ of Exercise 3) 


[1)АВ -q(-1 «(6-2 =/9+16= 5 length unit. 
[2] АВ ={(5-27 +05 +10 239416 - 5 length unit. 
(3)AB =(3 + 277+(—5-7)7 

={25+144= 13 length unit. 
(4) AB 2G +2} «(0-5 

={25+25 = 542 length unit. 
(5) AB = (15-6)? «(0 -0y 219? = 9 length unit. 
AB =ү(6-0)2 «(0 - 8X. 

=f 36 + 64 = 10 length unit. 


(1]d [2) с (3)b 
[aa [5]b [8]c 
[7)с (8]а [8] с 
(10) d (Ма [18] с 


AB = (1-3)? +(2-1)? -1 4+1 =15 length unit. 
; BC 2105-1) +04 2) 2116 +4 2320 

z 245 length unit. 
„. ВС = 2 AB 
AB = - 4 «(1-39 = 09 + 4 =413 length unit 
›ВС={(—5-1)7 «C3 - D ={36 + 16 24/52 

= 213 length unit 
AC (4 5)7 +(3 43) =]81+ 36 ={117 


= 3113 length unit 
-. АС=АВ + BC 
„А › B and C are collinear. 


LU Trigonometry and Geometry 


m. ={(3-17+С2-4} 
=14+36 =ү40 = 210 length unit. 
» BC =1 (73 – 3)? + (16 + 2)° 
=136 + 324 «1/360 = 610 length unit. 
* AC 24-3 - I « (16- 4 
=116 +144 =ү160 = 4710 length unit. 
^ ВСЕАВ+АС 
^. A 5 B and С are collinear points. 
(2) AB ={(-3- 7? «(6-0X. –ү100+36 
== 2334 length unit. 
BC =(22 +3) + (9-6) 4625 «9 
=1 634 length unit. 
SAC «102-73 +(9-0) = 225 +81 
= 3434 length unit. 
7. BC#AB+AC 


г. A » B and C are non-collinear points 


(3) AB =7(3 +1} « C14 - 4 
= 16 +324 = 21 85 length unit. 
s BC =} (-5 - 3)2 + (6 + 14)? 


=} 64 + 64 = 81/2 length unit. 


› AC 23 (5 + 1? «(-6 - 4 =f 16 +100 
= 24 29 length unit 
^ АВ =ВС+АС 


^. А s B and С are non-collinear points. 


- АВ = (2 -33 «(4 IP 2425 +25 - [50 


= 52 length unit 
BC =ү(3-42 «C175 231436 
2/37 length unit 
›АС e [72 -4Y + (4-5) e [3681 


=} 37 length unit 


^ BC=AC 


v СА =ү6 +2) «(4-29 = (25 «4 -4[29 length unit 
‚СВ e - 13 +(4 +17 ={4+25 -1[29 length unit 


э‘ СА= CB I 
<. C lies on the axis of symmetry of AB 


^. A ABC is an isosceles triangle. 


[=] 
(1) АВ =Y (4-2 +(-2 -17 


= 4+9 =\/ 13 length unit. 


Answers of Unit © 





эЭВС=](7-4)#+(5+25={9+49 
=1{58 length unit. 
‚АС =7(7- 2} +(5- 1) 
=25 +16 =741 length unit. 
(ВС) > (АВ)? + (АС)? 


^. A s B and С are vertices of an obtuse-angled 
triangle at А 


(2) AB =\(-1-37+(-57 = 16 + 16 =1[32 length unit. 

‚ВС ={](5+17 +51) ={ 36+36 

= 72 length unit. 
AC =}(5-3)1 + (5—5 = 44100 

=104 length unit. 
' (АС)? = (АВ)? + (ВС)? 
г. А › В апа С 

are vertices of a right-angled triangle at В 


(3) АВ=\3-4 + C14) ={1+ 25 2426 length unit. 


‚ВС =7(-2 - 3Y +(44 1) 


={25 + 25 =1 50 length unit. 


АС = (2-47 «(4- 4Y =136 = 6 length units. 


-: BC is the longest side » 

-; (ВС)? < (АВ)? + (ACY 

^. А 3 B and C are vertices of an acute-angled triangle. 

[4] АВ = {6-07 +(@0-0} ={36 +0 - 6 length units. 
‚ВС «(0-6 + (8-0? 2336 +64 - [100 
= 10 length units 

»AC ={(0-0)' +(8-07 ={0 +64 = 8 length units 
= (ВС)? = (АВ)? + (АС)? 


^ A › В and С are vertices of a right-angled 
triangle at A 
[5] АВ =A- +141? ={1+4 =/ 5 length unit. 

‚ВС = [C3- 2? « 72-1? 2425 9 

= 34 length unit. 
sAC=Y(14 3)? «Cre 2 23161 

=ү17 length unit. 
> (ВС)? > (АВ)? + (АС)? ~ А 3B and C 


are vertices of an obtuse-angled triangle at A 


a 
AB ={(—1- 502 +(7 + 5) 236 + 144 


=] 180 length unit 


BC e (5 + 1} « (15-7? = 256 + 64 


zi 320 length unit 


and CA -4G -15Y 4 (- 5-15) = 100+ 400 


=} 500 length unit 


|.» (СА)? = (АВ)? + (ВС)? 
7. A ABC is right angled at B 
-. Area of АВС = x AB x BC 


2 
E i хү180 x 7320 


= 120 square units 


АВ =| (7-5) + (23 - oy 


=‘ 4 + 12 = 4 length unit. 


*ВС= 52 (213-243). 


=f 16 = 4 length unit. 


| АС = 1 3-57 + (23-0) 


= 4 + 12 = 4 length unit. 


2. A ABC is an equilateral triangle 


Let M be the midpoint of the base AB 


^. The height MC = (4 -QF » 416-4 2312 


=2{3 length unit. 


-. the are of A АВС = -L x AB x MC 


2 
2lxa4x2 3 


z 43 square unit. 


| >с ABCO is a rectangle 
| >. AC = BO (properties of the rectangle) 


2. AC = (9-02 «(12 -0Y =81+144 


= 15 length units. 


| [T] AB 240 «13 «(5-17 =\{1+16 24/17 length unit. 


, BC «(5-07 + (6-59 = 25 +1 =126 length unit. 
»CD =1 (4-5} + (2-6) =} 1+ 16 ={17 length unit. 
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| Trigonometry and Geometry 


›БА=-4} +(1- 2) 225 +1={26 length unit. | - АС =G -0 +6 -07 -[9*9 «118 


7. АВ = Ср BC = DA 
^. ABCD is a parallelogram. 


[2] AB=¥(5 +2} (C3 - 4? ={49 +49 
=\98 = 72 length unit. 
BC e 30-5 +01 + 3) =] 4 +16 
=\20 = 245 length unit. 
CD =1(0-7} +(8-1)? =} 49 + 49 
=1[98 = 7*2 length unit. 
DA ={(0 + 2? «(8-43 =} 4 + 16 
={20 = 275 length unit. 
7. АВ = Ср :BC=DA 
^. ABCD is а parallelogram. 
- ABs1(0- 4? « 1-5 =ү16+16 
={[32 = 442 length unit. 
»BC=¥(4-17 + (5-8) =49+9 
= 18 = 342 length unit. 
‚Ср =й + 3)? + (8-4) 2416 + 16 
=ү32 = 42 length unit. 
Ар z (0+37+(1-47 =]9+9 
= 18 = 34/2 length unit. 
" АВ = СЮ »BC=AD 
-. the figure ABCD is a parallelogram 
s AC (0-13 «0-8 2414 49 
=ү50 = 542 length unit. 
BD =ү(4 + 3)2+(5- 4) =] 49 +1 
= 50 = 5 42 length unit. 
7 AC=BD=5 {2 length unit. 
7. The figure ABCD is a rectangle its diagonal 
length = 542 length unit. 
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AB =\(3-0)+(3-3} -үә+0 = 3 length unit. 

s BC -'((0 - 0? (3-0? ={0+9 = 3 length unit. 

‚СО ={©-37+(0-0# ={9+0= 3 length unit 

‚БА e -3Y + (0-3? =} 0+ 9 = 3 length unit. 

" AB = BC = Ср = ОА -. ABCD is a rhombus 
56 


= 342 length unit. 
› ВО =ү0-3) +(3-0F =/9+9=18 
= 32 length unit. 
7. АС = BD 
7. The figure ABCD is a square : the length of its 
diagonal = 342 length unit » 
its area = 3 x 3 2 9 square unit. 
AB = (6-5)? + (—2-3)7 241425 = 26 length unit. 
: BC =1 (1-6)? +(-1 +27 
225 «1-126 length unit. 
: CD ={(0-17+(4 +17 241225 ={26 length unit. 
, DA=(5-0) «8-4 2425 «1-426 length unit. 
^ AB = BC = CD = DA 
2. The figure ABCD is a rhombus 
г АС=1(1- 5)? +(-1- 3) 
=16+ 16 ={32 = 442 length unit. 
‚ВО =} (0-6)? +(4 + 2) 


= 36 + 36 23/72 = 642 length unit. 


<. the area of the rhombus = 1. AC х BD 


i x42 х e 2 
24 square units. 
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АВ =(3 +2} «(3-59 =] 25+ 4 =/29 length unit. 
»BC -c4- 3) « (2 - 3 249 «12450 length unit. 
:CA -1 (-2 + 4)! +(5-2) ={4 +9 =з length unit. 
‚ '^ ВС is the greatest distance 
s BC «AB + CA 
А s B » C are non-collinear points 
Ар e YC2 x93 «(5-47 
zi 49 4 z^ 50 length unit. 

‚Ср 23 (79 + 4) + (4-2) 

=} 25+ 4 =ү29 length unit 
A АВ = СЮ »BC=AD 
^. ABCD is a parallelogram 


к= c -—À 


| 


== = 








Answers of Unit ©) 


AB =4(-3-2)' + (0-4) =9 25 + 16 = 41 length unit. 
; BC =} (71 + 3) + (5-0) = 16+25 = 41 length unit. 


sCD=4(-2+ 7) + (9-5) 2125 +16 2441 length unit. 
‚РА = (2 + 2) « (4-9? =116 +25 =441 length unit. 
-. ABCD is a rhombus 
‚> AC = C7 -2Y + (5-47 
814 12/82 length unit. 
BD ed 2 «3» «(9-0 =үг+81=ү82 
^. AC = BD 
7. The figure ABCD is a square. 


> МА=\Е1-3}+(2+ 0! =16+9 

={25 = 5 length units 
‚МВ =(-14 4X « (2-6) ={9 +16 

= {25 = 5 length units 
and MC «4C 1-2Y «2 + 2) 29 +16 


= 25 = 5 length units 
^ МА = МВ = MC 


^. As B and С Пе on the circle M which its radius 
length is 5 length units 


7. circumference of the circle =2 хг 
z2x3.4x5 
= 31.4 length units 
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[0-60 «(5-0 2235 
E jore 6) +16 = 2 5 "squaring the two sides" 
^ (X-6Y + 16 = 20 
0 X*-12X+4+ 364+ 16-20=0 
X?-12x 432z0 
г. (Х-4) (Х-8)=0 
г. Х=4 ог Х=8 


[1] 7 4 (a € 2) +(7-3} = 5 "squaring the two sides" 
5. (а+ 2) + (4)2 =25 .а?+4а+4+16=25 
ла?+4а-5=0 ^ (а- 1) (а + 5) =0 
а= 1 ога= – 5 


(3a-1-a) «(C5 - 7)? = 13 "squaring the two sides" 
5 (2a- 1) x (-12Y = 160 
;. 4 а? —4а+ 1 + 144 = 169 
-. 4a? -4а-24 = 0 "dividing by 4 for both sides" 
^S al-a-620 ^. (а + 2) (a-3) 20 
а= -2 ora=3 


ar 3) 40 -2Y =] 4+1=1 5 length unit. 


. АВ = = 5 length unit. 


Be 4 (x-3) +(3-2) =45" squaring the two sides” 


г. (X-3% + (1)2= 5 


г. Х?2-6х+9+1= 5 


2.Х?-6х+5=0 г. (X-5)(X-1)=0 
2.Х=5 OF X=] 
~ AB 2| 6-9) + (0-0) 21225 

= 15 length units. 
let = (0 » y) 
~ АС={(0-9Ў +(y-0) 23814 y? 
‚7 AB=AC 
7. 15 = 81+ y? "squaring the two sides" 
2252814 y! /. y^ = 225 – 81 = 144 
„у=12 


or y = — 12 (refused because the point C lies on 


the positive part of y-axis) 


^. C (0512) 


=. CO = (0-0) « (2-0? ={144 


= 12 length units. 


*^ The axis of symmetry of CD passes through the 


point A 


2. СА = DA 
(6-3) +(m-1)? = 06+ 3)? +(m- 7? 
"squaring the two sides" 

2 32+ (m- 1)? 29? + (m- 7 
n94m-2m12z814m^- 14 m 449 
Г. -2т+ 14 т=81+49-9-1 

. 12 т = 120 


wal scio. 10 


| 


8 


"< A Є е X-axis 
Let: Az (X »0) 
‚> AO=AB x 2*[(x +9)? +(0- 15) 


J х=х?2 +18 x 4814225 


1 X?=X? +18 Х+306 . 18 Х=– 306 


“ Х=- 17 -. АВ = 17 length units 
25 

РО) = х ^ Cis (X 5X) 
:'- АО = 4 length units ^. А (4 $0) 

>’. ОВ = 6 length units ^ B(O +6) 


"~ АС = BC 
2-4 +00) = 00-0) + 0-6)? 
"squaring the two sides" 
/. Х*-8Х+16+Х? = 
74 Х= 20 


The point that represents Basem's house is (1 » 9) 


х?+х?-12Х +36 
2. Х=5 ^ C (555) 


The point that represents Eslam's house is (3 » 10) 

The point that represents school is (10 ›2) 

The point that represents railway station is (4 » 0) 

[1] The distance between Basem's house and the 
school = (10 - 1)? + (2-9) 


={81+ 49 = 


> the distance between Eslam's house and the 
school =‘ (10 - 3)? + (2 10)? 
^ Eslam's house is nearer to the school. 

(2) The distance between Basem's house and the 
school =7 130 km. 


»the distance between Basem's house and 
railway station -4/(1— 4)? + (9-0) 
=9+81 = 90 km. 


» the distance between the school and railway station 
=(10-4)? + (2-0) =136 + 4 =] 40 km. 
[58 \ 
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\\ Trigonometry and Geometry 


*- The square of the distance between Basem's 
house and the school equals the sum of the 
squares of the distance between Basem's house 
and railway » and the distance between the 
school and railway. 


. Basem's house » the school and railway station 
make a right-angled triangle at the railway station. 


2. The way (School - railway station) is perpendicular 
to the way (Basem's house - railway station) 
27 
AB =¥(x- 4)? + (2 +2} = (x - 4) + 16 length unit. 
s BC 24 (x -3* «(2-5 =] (х- 37 +9 length unit. 
:CAz -[(a-3Y «C2- 5 ={1+49= 450 length unit. 
* ДАВС is right-angled at B 
г. (CAF = (АВ)? + (ВС)? 
^ (X-4)? + 16 + (X- 3)? +9=50 
/. X7-8X+ 16+ 164+X7-6X4+94+9=50 


122-14 X 2 0 "dividing by 2" 
-x2-7xz20 2.Х(Х-7)=0 
г. X=0 o X27 At Xz0 


г. АВ = =32 = 442 length unit 
»BC= = 18 = 32 length unit 


^. the area of A ABC = 4 AB x BC 


= 1х4 2х3ү2 


= 12 square units. 
АХ=7 ~. АВ = 5 length units. 
» ВС = 5 length units. 
^ the area of АВС = 4 АВхВС= 4 «5x5 


= 12.5 square units. 


Answers of Exercise 4) 
tug 








(1) The midpoint of AB = ( 1 stl). (3) 
(2)The midpoint of AB = ( 5-1 , 323) -2 »0) 
[3) The midpoint of AB = (== ; 4-4) „ө 0) 
(4) The midpoint of AB = (228 9 440) (4 2) 
(5) The midpoint of AB = (2+6 ' 4+0) 4 2) 
(8) The midpoint of AB = (251 ‚ =6*0\ -(3,-3) 


Answers of Unit €» | 


sees (Hie)s(e) es Gees 
- 2 (3) (-2 »2) (4) (3 ›2) (7 20) 


B (5) © ‚4) »(0 6) 
(9 3s (4323372) 227-223 [е] 

















д у-2=6 лу= 8 Let D be ће midpoint of АВ 
»n ef 159 =6+2 ) - E 
ig -D=( a meo (5 32) 
Let B (X » y) Let E be the midpoint of AD 
= . of 1+5 -6-2\_ 
(6 9-4) 2 (35x, 2222) B= (122, =8=2)=6 ,-4 
23+ =6 "Tr Let X be the midpoint of BD 
х= (9+5 2-2). 
5 Х=7 „2222-4 5х=( зе i5 SEIS, 
2. -З+у=-8 
в х-2-2 у+2 Nr M 
d ES A H5) :0,0)=( : 242) S420 
7 — | e X-4=0 2 Х=4 
g 
y+2 
ʻ = 0 “y+2=0 
T z( 1x3 521) 2 
(1) - (X » y) ( 2 7 
i А "у= -2 e зу) = (4 ›-2) 
х=1+4 =2,у=217 =6 
о pel) 
(ех? »-( 2e co 7 Qa-3»a-be(2$3, 211)» 653) 
nxedi$.., Ass .28а-3=5 n2as8 «asd 
(3): єз ›уу=(®#9,-®) 
..*#Эш-3 с. х+9=-6 о 
2 (5 J) = (X+8 ot) 
-6-11 "" 5 - 2 3 22a 
х=-15 ys——--85 
: ae 7 Х+8= 10 
_{ X+6 А 
a} 4 +6) ( 2 2 иж =7 7. у+ 1 = 14 
276 =4 лх+б=В x22 л.у=3 .А(2›3) 
257.6 S34ys12 ays гта МА=1(5-2) +(7- 3)? 
-1 9+ 16 = 5 length unit. 
(a BË (3)a me <. The circumference of the circle = 2 xr 
=2х 3.14 х5 = 31.4 length unit 
5) (в) а (Fe x x engin uni 
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| Trigonometry and Geometry 
Ww In AABC: 


- Dis the midpoint of AB > D is the midpoint of AB > E is the midpint of AC 
CDS (1+3 1+5 134l )= (3 ›2) zt БЕ = 1 ВС= 1 «215 = 45 length unit 

5 2 2 

з ' Eis the м of AC 

Е (= 1+3 E )= (2 35) +’ AD is a median in A ABC 


г. D is the midpoint of BC 
D-Gz3 ,2:$)-(0 » 4) 
› '.’ M is the midpoint of AD and let А (X » y) 


> DE-4G- 2) we 5% 2 [10 length unit (1) 


, ‘ВС =7(5 – 3)? + (1-7)? 














= [40 = 2010 length unit Q | 0,6)= (х+0,7+4) 
From (1) and (2): Т А а 
l e, 5770 RA x=0 + 2 = 
ОЕ = 4 ВС (Q.E.D.) 
лу+4=12 лу= 8 А (0 ›8) 
Let: А (Х 30) » B (0 == 
ast dt ' The midpoint of AC = =1+6 ‚= +0 1+0) 


(3 24) = (250 О) 


2 


(= 
SES x= 0 “(3° 
( 
( 





г. A(6 50) ~. ОА = 6 length unit о е Бе D 
7 =4 у= 8 mui р ы 
. В 0,8) ^ ОВ = 8 length unit 7. The midpoint a AC is the same midpoint of BD 
fe СОЗУ. aT P mm ^. AC and BD bisect each other. 
= 10 length unit 
^. The perimeter of A ОАВ = 6 + 8 + 10 The midpoint of AC = (2+0 D - (3 =) 
= 24 length unit »the midpoint of BD = ( “+ 8, 0-9 ) 
(GP) 
TaD O an НГ 2. The midpoint of AC is the same midpoint of BD 
A e at АЕ ^. The two diagonals bisect each other 
Г. (Ху ›0) = (220 2220) г. The points A › В › C and D are vertices 
x 2 2 Tae эз 9 of a parallelogram. 
S44 y 20 X ts 2 B(0 »- 4) 
Let E (0 + yj) and C (X, +0) (3) Let E be the point of intersection of the two diagonals 
E is themidpointot AC ~. The coordinates of E = ( Apt 252 ) =(1 0) 

. 0 sys) = 22 ,229) (2)AC 231-39 « C2 - 2? «316 +16 =ү32 
oe LI. ^ 2+X,=0 X,=-2 = 442 length units 
y2 =2 “ C(-2 50) BD - (22 -4 +(3 + 37 ={ 36 + 36 372 2 632 
ВС ={(—2-0)#+(0+4#={ү4+16 =ү20 The area of the rhombus = i х4ү2 х 6ү2 

= 25 length units. = 24 square unit 
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Answers of Unit © 


© 


.: The midpoint of AC = (220,25 2-3 2-3) = (11 ,-1) 

7. The point of intersection of the two diagonals is 
(115-1) (ОЕР!) 

and let D (X » y) 

*' The midpoint of AC = the midpoint of BD 








«Ql, -1)= = (4:4. y> 1-2) . Х+4 11 
2 2 2 
7 Х+4=3 7 Х=- | 
Qd у-5=- 1 у=4 
D (-1 +4) (Q.E.D2) 


АВ = (2-67 « C4- 0)? 2316 + 16 
={32= 442 length unit 
BC = (-4— 2) + (2+ 4Y 2436 + 36 2372 
= 62 length unit 
CA ={(6 + 49 + (0- 2) «4/100 +4 24104 
- 2426 length unit 
` (АВ)? + (ВСУ = (4427 + (62 7 
= 32+ 72 = 104 = (СА) 
-. А ABC is a right-angled at B 
Let E be the midpoint of AC 
2. The coordinates of E = (S54, 022). (1,1) 
2 In the rectangle the two diagonals bisect each other 
-. Eis the midpoint of BD 


(Q.E.D.1) 


Let D (X » y) 
2150 =(2+2 7) SER. 
2 2 2 
nX-2z22 4X0 
DUNT аер 
=! лу-4=2 
лу=б -. D(0 56) (Q.E.D.2) 
AB =ү(3- 5) + (2-3) 234 +25 
=} 29 length unit 


ВС = 


(-2-3Y +(-4 +2} 2425 «4 

29 length unit 

СА=ү(5 « 27 « G + 42 =[49 +49 
- {98 length unit 


‚> (АВ)? + (BC) = 29 + 29 = 58 , (АС)? = 98 
2. (АС)? > (АВ)? + (ВСУ 

^. A ABC is ап obtuse-angled at В 
Let E be the midpoint of AC 


'. The coordinates of E = ( з , s ) 


= (1.5 ›-0.5) 
^ In the rhombus the two diagonals bisect each other 
-. Eis the midpoint of BD 


(Q.E.D.1) 





Let D (X » y) 
a) 
215 9-05) =( 223 ,25=) 
< Stee 1.5 2 Х+3=3 X20 
ysr : = 
; =-05 а у-2=-] 
001) 


ysl 

‚АС =\98 = 742 
‚Вр = -02 +0217 = 9+9 =ү18 = 3ү2 
The area of the rhombus ABCD 

= E x72 x 342221 square unit 


AB =(3 + 3 + (4-0 ={36 +16 [52 
= 2413 length unit 
вс =V(1- 3" + 6-47 =үа + 100 23104 
= 2426 length unit 
CA = 3-1} + (0 46) -ү16 +36 = 752 
= 2413 length unit 


(Q.E.D. 2) 


г. АВ = АС 
2. А ABC is an isosceles triangle and its vertex is А 


(Q.E.D.1) 
Let D be the midpoint of BC (the base of A ABC) 


-. Ар ={(2 +3} + C1-0* =25+1 
= 26 length unit 


2. The length of the drawn line segment perpendicular 
to BC from А -^4/26 length unit — (Q.E.D.2) 


~ AB =G - 18 « (0-1? 2440 =2 length units. 
‚вс ={/-3)*+(3-1} =4+4 
= = 2^[2 length units. 
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‚СА zi (1-12 «(1-3 ={0+4 = 2 length units 
>. АВ = СА 
7. å ABC is an isosceles triangle and its vertex is А 
(Q.E.D.1) 
Let the point E be the midpoint of BC 
Е=(25—,152)=0,2) 


- AEST - 05 + (2-17 ={1 = 2 length unit 


, ‘~ ДАВС is ап isosceles triangle 
and E is the midpoint of BC 


-. AEL BC 
2. The area of A ABC = i BC x AE 


-lx2 2x42 


= 2 square units. 


(Q.E.D. 2) 
| 24 


*- In the parallelagram the two diagonals bisect each 
other 


| 7. Let M be the point of intersection of the two ii 
2. The coordinates of M = (375 , 1-3) = (-4 i) 


x Trigonometry and Geometry 


~ XY BD XY = 1 BD 
э similarly in A СВО: 
ZL // BD »ZL= 4 ВО 


(1) 


(2) 
From (1) » (2): - ХУ ТЇ. XY=ZL 

7. The figure XYLZ is parallelogram 

^. The midpoint of XL is the same the midpoint of ZY 
2 (254,348) (ва1,3-1 








eer mio 

о „п=-—] 
т+п=-3+(—1)=—-4 

Let E(X » y) CAD 

such that ABCE 

is a parallelogram 


^. The midpoint of AC = the midpoint of BE 





| 2 2 » ($52,255) - (3x 2+) 
(Б) (222 TU) 24х22 2Х=0 1 227.0 
ep VD oe? an RIRs | 
| г. у=2 - E(0 52) 
Site DA Gelso 
| 2*3 EZ poii " АЕ = BC (properties of the parallelogram) 
| E 
| Xj 2-3 S.l ВС=2 АБ S АЕ =2 АР 
| y,-1=1 “yy =2 -. D is the midpoint of AE 
.. The coordinates of D are (~3 »2) __ р= ($42,442) „(з ‚з) 
" AE=2 AD -. D is the midpoint of AE 2 | 
| Let BX yg Answers of Exercise 5) 
У < 
| “. (-3 2 = (4875,77) wW 
аа. .Х,+3=-6 
LoT oad, mas Б (1) зего (2) undefined (8)+ (4]-2 
1 у 4 
| xs ONE 8-1 @-3 4 
7 У2+4=4 7 ¥2=0 
| 2. The coordinates of E are (— 9 ›0) B 
| c Саја [2)b (3]c [4)b 
7 d 
In A ABD : в | (3) (ja (ja 
X » Y are the midpoints 2с [ша ave ШЫ}, 
of AB » AD а Gaa 





— ae > = ыш 
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Answers of Unit © : 


Шш | 
OF B- — (9-45 


a 


Еа 
(1]zero пр. (3)1 (а) 1.5399 


Ея i 
ура „8-2 „1 
* the slope of 2 CTI IR, 
.а-2=-3 а=-1 


2 








ЕЕ Tr 
(5)¥3 (S)undefined (7) 17.3432 (8)-1 MU deri - mis undefined 
u “ X-3=0 ХХ = 3 
[1] 16° 41 57 (2) 20° 106 
(3) 45° 41 46 [4]38° 39 38 з т= 225 ‚> т = 2его 
u y-220 yz2 
E 6-2 4 La i aime 
А = 5—4 == ЗП Ll -m =m 
^. The two straight lines are parallel 1) т=р=. ym, ={ап 45° = 
п 11/15 dur ge 
T АС =o к! =} ‚К-1=-1 
. The slope of AC = === =——- Zi 

k = zero 


~ The straight line АС // y-axis » 

The slope of the straight line BD = 2-2. = zero 
<. The straight line BD // X-axis 
-. AC L BD 


"m =2+1= 1 sm, = бап 45° = 1 


a Tu = Mə 
2. The two straight lines are parallel. 


т, = ЕВЕ 2 =-{3›т,= = tan 30° =-} 


2. пу en 


13 
7. The two straight lines are perpendicular 


* The slope of AD = 272 =-4 


7-3 4 


4-(X-1) 5-Х 


Е 


* The slope of AD - the slope of BC 
па 25-Х=-1 
vVAXYZisright-angled at Y 

- XY L YZ » the slope of ХУ = а= =- 


The slope of BC- 





Ee m sE ym 


15 
Let the measure of the positive angle be Ө 
23-324 г. апд 24 


Ш= 
2. 0=75° 57 50 
46 


Let the measure of the positive angle be 6 
-2-0. | 
2-0 
‚. tan (supplementary of Ө) = 1 
г. supplementary of Ө = 45° 
2. 9 = 180° ~ 45° = 135° 





m= 


. X26 | Let ће measure of the positive angle be Ө 





* The slope of the given straight line = 222 =-1 
`/ The two straight lines are perpendicular 

.”. The slope of the required straight line = 1 

". tan@=1 7. 0 = 45° 


AE? к 
(63) 





|, Trigonometry and Geometry 


(0 


The slope of АВ = 2L = 4 =2 


»the slope of BC === = =" = 


> The slope of AB = the slope of BC 

2 AB // BC 

`/ В is а common point between the two straight 
lines AB and BC 

^ А sB „С аге collinear points 


19 





> The slope of AB = Т = | 
Be - 223-3 
> ће slope of BC = 2—2 $ 


5 The slope of AB z the slope of BC 
~ CE AB 





E The slope of AB = m, = 3+1 =4 





2+1 
› the slope of BC = m, = E == 
m xm= 4 x= х 3 = =~] 





- ABL BC г. A ABC is a right-angled at В 
-- The slope of AB = 2—1 = 4 
» the slope of CD CD- 2-14 


2. The slope of AB - the slope of CD 
г. AB // CD 


rae АС = 2- gb 
2 The slope of AC "oan 3 


ВоВ 
: the slope of ВО = S NU 


'. The slope of AC = the slope of BD 
г АСЛ BD 

Егот (1) апа (2): 

7. The figure ABDC is a parallelogram 


рч 
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(1) 


(2) 

















* Apel-3- I 
7 The slope of AB =- 3 
ap. 6-9__1 
, dudo CDz TER 3 
>. AB// CD (1) 
P ГАВ =0=3 2 
2 The slope of AD = TEE 3 
» the slope of BC- ti =3 
г АРИВС (2) 
From (1) and (2) : we deduce that 
ABCD is a parallelogram 
`7 the slope of AB x the slope of BC- -1 x3z-l 
~ ABL BC 
2. The figure ABCD is a rectangle 
г. АВТ 
2 The slope of D 5 
оре of CD -$-$- < 
 AB// CD (1) 
” The slope of fAD- LI =5 
BG - 9-4 < 
s ће slope of ВС = T6 =5 
г. АБ BC (2) 
From (1) and (2) : we deduce that 
ABCD is a parallelogram. 
- The OTT l 
» the slope of BD -i-*--1 
<. The slope of AC x the slope of BD =1х-1=-1 
- AC L BD 
2. The figure ABCD is a rhombus. 
+1_4 
- The slope of AB = 3 TER 3 
» the slope of CD == 20 2 4 
~ AB // CD (1) 
реа 
.- The slopé of AD 521 1 
023€ 3g 
» the slope eof BC = 625 4 
» AD // BC (2) 


From (1) and (2) : we deduce that 


ABCD is a parallelogram. 





*- The slope of AB x the slope of BC = i == —1 
г. AB LBC 
| *. The figure ABCD is a rectangle. 
„ the slope of АС = 22 - = 1 

>‘. the slope of BD zd. 7 
^. The slope of AC x The slope of BD 

uz IW ТЕА 

= 7 Х 72-1 
. AC L BD ^. ABCD is a square 


26 


* The slope of AB АВ=-2+2 =_ 2 


3-9 3 
г The slope of AB = the slope of CD 
ЗЕ 2. *“ = = = = 
= ыз “3 (X43) =2 (X-4) 
.3Х-9=2 Х-8 Х=1 


^. The coordinates of C = (| »-1) 


S, 
| 


-E 


АВ=9—3—- 
The slope of АВ = TE 





С _-2-0_1 
s the slope of BC = ет 3 


2. The slope of AB s the slope of BC 
^. А +В and C are not collinear 
", A 5 B and C are vertices of a triangle 


2 The slope of CD = Ae 


»the slope of AD = i-i 


2. The slope of AB + е: slope of CD 
, the slope of BC = the slope of AD 
ВС AD 
2. The figure ABCD is a trapezoid (Q.E.D.2) 
AD z'((4- D? «G-2) =19 «1-10 length unit 
Ced - 1 +(0+ 2* 
=36+4=1\40 = 2^[ 10 length unit 


AADSBC*I:2 


Let the measure of the positive angle be 8 


(Q.E.D.1) 
4 (undefined) 


— 


(Q.E.D3) 


s їп Ө = 2 


50 = 36° 52 11.63 с. хапе = 


ыы 


2. The slope of the straight line = 





Ей 
' The slope of the 
MET 21-0. 

straight line L, = 072 
The slope of the 
straight line L, = Ls 

x. 

6 


Answers of Unit €» 
ug 





> AB // CD 

К The slope of AB = the slope of CD 
‚3-1_у+3Х = 
A лу+3Х=Х 

г. у+2Х=0 (1) 
С AB 1 BC 

.. The slope of AB x the slope of BC =-1 
31,23 X=3__, .=Х-3_.] 

3-1 0-3 -3 

7-3 Х-3 = 3 7-3 Х=6 Х=-2 
And from (1): y+2 (--2) = 0 у=4 


[1 | The two diagonals of the rhombus 
bisect each other 
. Let M be the intersection point p n 


of the diagonals 


MH ‚2-2 
2 2 


Jed 0) 
_2-0 
Эп 
» the slope of MB =4—" = 





' the slope of MA 


= | 


је 


k 
3 
> *. the two diagonals of the rhombus are 


perpendicular 
- MALMB nixÉs-l 
„К ==3 
[2 1е: 2 (Ху). (1 10) = (25,2325) 
„tX 2] — 44x22 
nX-2 20 
.—-3+y=0 Myz3 
+ De2 33) 


р={(4 +2) «C3-3* 
= 36+36 = 6^[2 length units 
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v Trigonometry and Geometry 


Dil ny=3 ~. B (453) 


' 7 the straight line L} L the straight line L, 
the slope of the straight line L, = i 





7. The slope of the straight line La = – 2 (8) 
> A(S m sm) › В (4 3) lie on the straight line L, 
m-3 
of eam a eS wo =т-3 
а 10m+8=m 
А-П т=- 11 ome! [3] -- 
Answers of Exercise 6) 
(1] The slope = 5 and the intercepted part = 3 units 
from the negative part of y-axis 
(2). 2y=4-x (dividing by 2) ~. y= -уХ+ 2 
„. The slope = -4 and the intercepted part = 2 units up 
from the positive part of y-axis 
(3]::2x-3y-620 
7 3у=2 Х ~ 6 (dividing by 3) 
у= $x – 2 
-. The slope = + and the intercepted рап = 2 units 
from the negative part of y-axis 
[4] y « X-120 Snys-XA4l 


7. The slope = – | and the intercepted part = one unit 
from the positive part of y-axis 


[8]: + +3 y = 6 (multiplying by 2) 
о ЕЕ буке 
1 : (8). 
is у=- =Х+2 


г. The slope = -i and the intercepted part = 2 units 
from the positive part of y-axis. 


[8] -- E + == | (multiplying by 3) 
. 3X u С X 
E 2 +y=3 Y= ы? 


7. The slope = -= and the intercepted part = 3 units . 


from the positive part of y-axis 


(1]y22X47 [2у=-х+3 

22l x. = Sone Soil 
(3]y -> Х 1 [a)y 4* 25 (8). 
[5)у=- (S)y-- ix-«2 
(7]y--2x 


' The slope = tan 135? 


(5). The slope of the given straight line = 235 


. The slope of the given straight line = 


‚2 the straight line passes through the origin point 


Syz-X 

w The slope = (ап 45°=1 у= Х+се 

`7 The straight line passes through the point (3 › 2) 
7.2=3+с .с=-1 


7. The equation is: у= X- 1 
The slope of the given straight line = = 
7. The slope of the required straight line = E 


and intercepted from the negative part of 
y-axis 3 units 


7. The equation of the required straight line is : 
2 
== Х- 3 


The slope of the given straight line = i 
г. The slope of the required straight line = -4 


and it intercepts from the positive part of y-axis 
6 units 


г. The equation of the required straight line is 


y=-4x+6 


7-1 





3 
2 


-. The stope of the required straight line = -= 


and intercepts from the positive part of y-axis 
5 units 


7, The equation of the required straight line is 


2 
у=-3Х+5 


© The straight line passes through the two points 
(4 +0) ›(0 59) 


г. The slope of the straight line = – =0 


= 
and the intercepted рап = 9 units from the 


positive part of y-axis 


ЖО: 
4 


<. The equation of the straight line is : 


ys- $ X49 
- The slope = 2 лу=2Х+с 


>‘. the straight line passes through the 
point (2 ›- 1) 

“ -l=2x2+c 

7у=2 Х-– 5 


7с=- 5 


1 

2 

-. The slope of the required straight line = — 2 
7. The equation of the required straight line is : 


10) 


3j 


13) 


> The straight line passes through the point (– 2 • 3) 
2. The equation of the required straight line is : 


*- The slope of the given straight line = - 1 
2. The slope of the required straight line = – 
^. The equation of the required straight line i 


2 The straight line passes through the point (3 » —5) 
^ -5=-3 х3+с 


^. The equation of the required straight line is 


- The slope of the given straight line 


7. The slope of the required straight line = $ 


. The equation of the required straight line is 


‘+ The straight line passes through the point (3 » 2) 
“2m 4 x3+c 
2. The equation of the straight line is y = = х 
"~ The slope of AB ==4+3 =L 

г. The slope of the required straight line = 3 


2. The equation of the required straight line is : 


^ The straight line passes through the point (1 +2) 
S223xl14c 


г. The equation of the required straight line is : 


12] < The slope of the given straight line = tan 45° = | 
2. The slope of the required straight line = ~ | 


-. The equation of the required straight line is : 


> The straight line passes through the point (2 • – 2) 
7-2 =-2 +С 


г. The equation of the required straight line is : 


`2 The slope of the straight line = 1 E 
г. The equation of the straight line 


у=-2Х+с 
=-2 х (- 2) +с 


| 


у=-2х-1 


у= 1х+с 
ле=-31 
РЕ eee 1 
о 


2-6 2 


Piss 3 





у= 2Х+с 


op a () 


5-2 3 


у=3Х+с 
c=- | 


E ke 17 





у=-Х+с 


г с=0 


у=-х 


ie 


=-2 


bo 


isy=-2X+c 


" l=-2x1+4+¢ 


[14] -. 


Ы № 
.2= 5 ха +С 


г. The equation of the straight line is у = = 


Answers of Unit €» 


7 The straight line passes through the point (1 » 1) 


“c=3 


„г. The equation of the straight line 15 


y=-2X+3 
-|= 
-2 





ABRIL 
t3l- 


The slope of the straight line = 


г. The equation of the straight line 15 y = ix TC 


*- The straight line passes through 


the point (4 › 2) 


2. C = Zero 
l 
2 


^. The intercepted part of y-axis = zero 


г. The straight line passes through the origin point 





vei sy-te4 
y= i Хх +1 
г. The slope of the required straight line = = 
2. The equation of the required straight line 15 
yeiXec Uscz-3 
2. The equation of the required straight line is 
y- ix 3 
`5 The slope of AB = 1-8 z-l 
243 


7. The slope of the required straight line = 1 


2. The equation of the required straight line is 


у=Х+с 


- The required straight line passes through 


the pointA(-3 56) ~. 6=-3+c ..c=9 


„. The equation of the required straight line is 


y=x+9 
-3 


*- The slope of AB- lI zu 


-1 


г. The slope of the required straight line = ~ 1 


г. The equation of the required straight line is 


у=-Х+с 


-- the coordinates of the midpoint of AB 


=(443. 342 0 04 


`2 the required straight line passes through the 


midpoint of AB 


=-2 +С себ 


г. The equation of the required straight line is 


y=-X+6 
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X Trigonometry and Geometry 


2у=4Х-5 гу=2хХ-8 m=? 


^. The slope of the required straight line = 2 


-. The equation of the required straight line is 


7 The midpoint of AB = (= 


у=2Х+с 


-2 844 
2—5) = 6 


rer 





7. (1 +6) satisfies its equation 


и. 6=2xlee 


ccm 


^. The equation of the required straight line is 


18) +» 


‚. The slope of the required straight line = -5 


y=2X+4 


The slope of the given straight line = 2 
| 


г. The equation of the required straight line is 


| 


У=-5Х+с 

2 -1 6+4 

. The midpoint of AB = (== 5 пош. 

=(1,5) 

Г. The required straight line passes through the 
midpoint of AB 

ete el а! 

552-5 хі+с 6555 

^. The equation of the required straight line is 
ys-4X45l 


7 The required straight line intercepts from the 


positive part of X-axis 4 units 


7. The required straight line passes through the 


point (4 ›0) 
г. The slope of the required straight line 
0-3-3 
AED ioc 
The equation of the required straight line is : 
yz 22 х+е 
{һе required Straight line passes through the 
point (2 . 3) 
ре S aoet 
Г. The equation of the required straight line is : 
у=52х+6 
п 
mii (2)(0 » 2) 
(3]y22X43 (43]y 20. x20 
[5)у=5 [6] х=-з 
y=- ys2x 
yz2X-3 


Ro) (1) (4 ›6) (2) 3 

(3) у = 2 х+3 
u 
(1)d (2}b {ajd (4)d 
[5]a (8]a Eje (8)d 
[9)а (6) с (11) с (12) а 
(13]b (14) а 65] b [16) 4 


u — 2 


2-1 


a 
=== 








» the slope of the other straight line = E = E 
.. The slope of AB - the slope 


of the other straight line 


Г. The two straight lines are parallel. 


u The slope of the ш line whose equation : 


2 Х+у+8 = pur 


_. 


and the slope of АВ = ;71 





(v-2xla-id 


7. The two straight lines are perpendicular. 


Bux 
Е 


- The slope of the straight line = 2-= 3 
. The slope of the straight line = РА 0 
хапе = 3 у. Ө 56° 18 36 
Put X20 
“3xO0-2y+6=0 .-2y=-6 wy=3 


Г. The coordinates of the intersection point with 
y-axis is (0 > 3) 


(1]Aty 20 7. 2Х-3х0-6=0 
„2 XO са 
7. The straight line cuts the X-axis at the point 
A (3 ›0) 
‚АРХ Z0 
&-3y26 
-. The straight line cuts the y-axis at the point 
B (0 ›- 2) 


^-.2x0-3y-6z20 
“y=-2 





Answers of Unit €» 





























2 |1 ег D be the midpoint of AB С лса3 A 
_ (3+0 0-2 үз 2. The equation of the axis of symmetry of XY 15: 
-( oe )=(-1) = ха 3 
>. the straight line is parallel to the y-axis d 
г. Its slope is undefined 
‚`2 the straight line passes through the point Let D be the midpoint of BC 
3 3+1 7-3 
p(3 »-1) | =(.—)=0›2) 
2. The eqation of the straight line is: Х = = ; — -6-2,‚_8 
2 ^. The slope of AD = = 23 
u T 2. The equation of AD is у= -ix tC 
= { 7 — d 
DE buda = r3 db. " DEAD 
‚ 7 the two straight lines are parallel . (2 › 2) satisfies its equation 
7 т, = т $25 22 =-А х2+с 2 с= 2 
5а=-2 ^. The equation of AD is у=-2Х+ 22 
W 
ui cuti mile .mó2l nc. ST 2 
126-5 2 5 > The slope of BC 277577 —5 
“у= 5 . = = + а= 1 | .. The slope of the perpendicular straight line to it = 4 
7. The equation of the perpendicular to BCis 
: zd 
*: The slope of the straight line L = = nes — 
TEE EE * A Ethe perpendicular to BC 
M чы te E ^. (0 › 6) satisfies the equation 
T "ARn-YT ‚ У+3_ 4 7 
: The slope of AB = 77 dem 3 6= 5 х0+с г. с=6 е 
5+3=4 ysl 2. The equation of the perpendicular to BC from 
w the point A is y = $X +6 
пи = - Coefficient of X _ ок | 


Coefficient of y 
s m, = tan 45° = | 


» the two straight lines are parallel 





“ Mm, = m КЕГЕ | 
„2К=2 “k=l 
7 Thelllopeuf XY 024 


2. The slope of the axis of symmetry of ХҮ =1 
2. The equation of the axis of symmetry of XY 


у=Х+с 
‚с. the midpoint of XY 
= -3 


z. (= 1,2) satisfies the equation: y =X +c 


is: 





In A ABC : 
-: D is the midpoint of AB » DE // BC 
;. E is the midpoint of AC › DE = 4+ BC 
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\ Trigonometry and Geometry 








^ DE ge з) € C 2-4y n322x24c c=! 
= 14+ 6- +740 <. The equation of ABis:y-2X- | 
by substituting in the equation of AB by X 22k +] 
= 1х ye ee unit d 5 Я 
a лу=2(2К+1)—1=4К+2-1=4К+1 
sat г. The point C (2 k + 1 :4 k + 1) satisfies the 
г. The slope of DE = 3 equation of AB . СЕАВ 


^. The equation of DE is у=-ЗХ+с 














2 D is the midpoint of AB = (75,22) = (3,0) 
«^. (3 ›0) satisfies its equation 

.O=—-3x3¢c „с=9 

^. The equation of DEisys-3X49 

€ 

.. AC smod wi. vil 

"ОВЕ ОВЕ ОПАС ж = 6 ==3 


› ' the two diagonals of the square are perpendicular 
^. The slope of BD = З 
7. The equation of BD is : y=3X+e 





`7 The coordinates of the midpoint of AC 











E "m [2] 
A255) d the equation of BD [Ш 
2х3 +с "uoc mI HE 
.. The equation of BD i si:y=3 0] HEE 
шо gan [E 
| “п _3=0_ 3 НИ 
. The slope of AC = Ss ША 


> AC L BD 
.. The slope of BD = 


мы 


HS tt 
SROs 
E 


<. The equation of BDis у= 5х +C 


7 The two diagonals of the rhombus bisects each 
other 


". midpoint of AC = ( =) = (35515) | (3) 
2. (3.5 » 1.5) satisfies the ү, of BD 








5 


1+6 3- 
2 


А 25 Е 
(52 3 х3.5+с ey (ms 45 


^. The equation of BD is у = 2x - al 


' The slope of AB« == 2 


2. The equation of AB is : у=2 Х+с 





‚с AB passes through the point (2 › 3) 
70. 





(Е The slope of the straight line = 2 and the length 


of the intercepted part from y-axis = 3 units 





E 
— 
[1] -. The straight line passes through the two points 
(0 › 3) and (4 ›5) 
= 
*. The slope = dmg 3 


m: 3 units from the positive part of y-axis 
[а The equation is у = Ix4 3 

(4) 6 units from the negative part of X-axis 

(8) The area of the triangle = і х3 х6 = 9 square units 
e T m 


(1) > The slope of the straight line = 








[o 
ү 


„кз 


11 
k bJ 


с. The equation of the straight line is y 22 Х+ с 
5 The point (1 » 1) Ethe straight line 
"122x1-«c n. c=- 1 

-. The equation of the straight line is y 22 X- 1 
(2] One unit of the negative part of y-axis 
(3] + The point (3 » a) satisfies the equation 


7 а=2х3-1=5 


=. 


> AB cuts two equal paris of the two axes 
^. OA = ОВ 

^. In А АОВ which is right at О 

т (4. ABO) = м (2 ВАО) = 45° 


а 


p 


128 
= 





Answers of Unit ©; 


г. АВ makes with the positive direction of the 
X-axis an angle of measure 135° 


*. The slope of АВ =tan 135? =- 1 
k = the slope of АВ=-1 


Syzs-X-tc 
27(253)€AB 
Sn3z-2-4€ 50m (First req.) 


г. ОА = ОВ = 5 length units 
2. The area of А ABO = i х5 х 5 = 12.5 square units 


(Secaond req.) 








E 


>” A ABO is equilateral 

» C is the midpoint of AB 
«OC LAB 

2. m(Z ВОС) = 30° 

г. tan (4. BOC) = tan 30° = "E 


г. The equation of OC is : y E 
=-= 3 
;'; ОЄОС 


l 


wm 


и. с =0 
*. The equation of ОС іѕ:у= 








Let: D(X » у) 
s ' the midpoint of AB = The midpoint of OD 
, the midpoint of AB = (222,952) = (4 54) 


3‘. the midpoint of OD = ( "х 5 EX) 


2 (4 +4) = (452) „®=4 — 2x28 
3-24 7. у=8 
^ О (8 +8) (First req.) 


„Ор passes through the origin point 
<. Its equation is : y = m X (m is the slope) 


>‘. the slope of OD = ze] 

^. The equation of OD is: y = X 

з "~ the slope of OD =tan(Z DOC) 
г. tan (4 РОС) = 1 2 m (Z DOC) = 45* 


>. т (2 DOE) = 180° — 45° = 1355 (Third req.) 


(Second req.) 
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Trigonometry and Geometry 


(Е S ATUS ^. Х=8 





2 

Let the point А (0 › у) +0 

* The straight line L} passes through the point А (0 » y) rom отр" 

и. 2х0-у+2=0 у= Жы A 032) ^ А (8 ›0) ›В (0 ›б) 

от, sits Ж. Д [2] ОА = 8 length units › ОВ = 6 length units 

^mmz-l n2xms-I : CA =(8 - 4) + (0 3) = 5 length units 

З -|l 

я: s CB = CA = 5 length units 

n ыг 
-. The equation of L, is: y = = Х+с ‚СО ={31+3?= 5 lengifi units 
э". the straight line L, passes through the Th 3 
е $10 of AB= 9-0 =_3 

point A (0 » 2) a pe ов: 

72551 х0+с 2 е=2 ste slope оаа 

-. The equation of L, is : y = = X+2 s the slope of OA =zero 

> the slope of OB is undefi ne 

(1) First : -- tan(Z ABO) = a (4) The equation of AB is : y == X*6 
- m(Z ABO) = 53° 7 48 s the equation of CO is: у= = x 
From A ABO: 

м М 
т (Z ВАО) = 180° - (90° + 53° 7 48) Тһе slope of CD = 3—1 =2 
= 36° 52 12 ME >. 
Second «Pet the point (X »0) -. The equation of СОЮ і5:у=2 Х+с 
“tan (2 ABO) = 4 СЕР 
-. (3 + D) satisfies the equation 
E a л4Х=24 | Ў 
х 3 5122x34c 2. 1 =6б+с 
vax m6 ^. В (6 $0) "reves deg 
0-8  -8 -4 к —. 

(2) First : The slope of AB = Eng wo E г. The equation of CD is: y 22 Х- 5 
Second : - The required straight line is Let : A(X »0) >. АЕСО 
кы to AB г. (X › 0) satisfies the equation of CD 

2 The slope of АВ = —4. о z^ Rl 
` The slope of the required straight line is “4 A (5 4 0) “ АО =2 4 length units 
* The equation of the required straight line is ‚> CD intercepts from the negative side of y-axis 
=2 Х+с 5 length units 
E straight line passes throught the point -. ОВ = 5 length units 
О (0 ,0) 
33 
202 3 х0+с “c=0 ES — | 
=. . 1 б... [1)Тһе slope of AC = =1 =| 
7. The equation of the required straight line is : 3 8: 
y= ix › from the equation of AC: y 2 X 3 
^. ОН = 3 length unit. 
(2) -.: The slope of BC 23 
130 = (0 0) 


<- tan (2 СВО) =/{3 ~. m(Z CBD) = 60° 
>‘. the slope of AC = 1 
^ 1ап (2 САР) =1 ~». м (0 CAD) = 45° 


2 А=(Х›0).В= (0 : y) 5C x (4 53) 
where C is the midpoint of AB 
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Answers of Unit €» 


[з]: Z СВР is an exterior angle of A ABC 


:. т (6 CBD) = m (Z АСВ) + т (Z CAD) 


. m (4 АСВ) = 60° - 45° = 15° 


С (552) 

^. ОВ = 5 length units › BC = 2 length units 
‚ '.’ ABCD is а square 

7. AB = BC = AD = 2 length units 

г. OA = OB- ВА = 5-2 = 3 length units 


2. The slope of the straight line L = tan (4 AOD) 
OA 3 

г. The equation of the straight line L is : 

yz = X+C 


» -. the straight line L passes through the origin point 
.c=0 
. The equation of the straight line L is : y = 2х 


г. The equation of the straight line L, is: y = X * c 
‚г the straight line L, passes through the point A (1 ›5) 


7. 5=1+С г. с =4 
2. The equation of the straight line L, is : 

у=Х+4 (Q.E.D.2) 
Let B (X sy) 
:- B belongs to the straight line L, = y=X 
: AB LL, = The slope of AB =- | 
sim. ПУХ 
0° Х=у д у-5=-у+1 
г. 2у=6 у= 3 

"X23 . BG ›3) 

*. The length of AB ЕЖЕ: 

= 212 length unit (Q.E.D.3) 


a 


(1]2 m. 


E (2]The velocity of the particle = The slope of the straight 


Let the length of OA = l length unit 

': ABCD is a square 7. AB = ВС 

› *. ОА = АВ 

г. ОА = АВ = BC = f length unit 

In А OBC : >: ВС L BO (properties of the square) 
7. tan (Z. soc) - ла, + 


2t 
2. The slope of OC = tan (/. BOC) a 


2. The equation OCis: у= 4 Х+с 
‚> OC passes through the origin point 
.с=0 


г. The equation of OCis: у= 


2 The straight line L} passes through the origin point 


ы 


1 
5х 


2. Its equation is: у= т X 

= tan 45° = 1 

2. The equation of the straight line L, is: y = X 
(Q.E.D.1) 

s's the straight line L} // the straight line L, 


s'y the slope of the straight line L} 


г. The slope of the straight line L} 
straight line L, = | 


= the slope of the 





line passing iy the two points (0 » 2) 


== E 
*. The Md T msec. 
li 
(3]d- 71+ 
(4) 2 metre 
(5) 7 seconds 
[1] 90 km. (2) 2.5 hours 


(3) The velocity of the саг = The slope of the straight 
line which passes through the two points (0.5 › 30) 


120-30 
(Q0 1200 => 
[аја = 60t 


(1) Yes › A and B start motion at the same time 


= 60 km hr. 


(2)3.2 minutes approximately 
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\ Irigonometry and Geometry 


|3] The velocity of A = The slope of the straight line ul 


passing through the two points (0 +9) › (5 30) Let: ОВ =ОАЕХ 
0-9 Е TN 
50 ~~ 1:8 km-/minutes , ^ A AOB is right-angled at О 


4] 4=1 


= 


2 


+Х?= (242 y (Pythagoras) 









w ABCD is a square its area 


г. int В (0 52 
equals 25 square units The point B (0 ›2) 


i AB by: y= + 
г. АВ = ВС = 5 length units Let the equation of AB by: y=mX+n 


^ 


BO 
aa” ы = =] 
, В (30) 1°, [he slope of AB = tan (4 ВАО) = — = 


X x 
~. OB 3 length units ие? = 
г. In A АОВ which is а at O uds s uns Not copa 
/. АО = 4 length units (Pythagoras) | C=(l k) EAB 5 К=1+2 
' ^ А АОВ = A BEC (prove by yourself) P on р _ in (153) 
7. EC = OB = 3 length units ‚ ^ CD LAB :the slope of АВ = 1 
: EB =АО = A length units ^» The slope of са 
7. OE-7lengthunis +. Thepoin С (753) | ^ The М l 
P CO passes througth the origin point n o e CD 31+ 
^. The equation of CO is : MOL = 
y = m X (where m is the slope) ^ The equation of CDis:y=-X+4 (The req.) 
s'e the slope of CO = === = = 
<. The equation of CO is : у= E X 
іе. 7у=3 Х (The req.) 
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Answers of Unit ©) 
Answers of exams on unit five Answers of accumulative basic skills 


(1)d (2)a (3]c (4]b 





\ 1] - | [5)Ь (Gla a a 
C (2]a (8]a [3] а 9 [11|Ъ [12] а 
(4]c (8)c [в] 4 1з) а а а 4 
a [a] Prove by yourself. с с d с 
[b] The equation of the straight line is : [21] с с b (гаа 
я [a] Prove by yourself. с д (31) b вә) d 
» the area of the circle = 25 Л square units 83а 4) с (85) с b 

[b] (1 | The point of intersection of its 

diagonals = (1 » 0) (87) d b b 


(2) The area of the rhombus = 24 square units. 





uü [a] X2 80r X 24 
[b] Prove by yourself x 26 length units. 


Eu -2х+1 
[b]y2-X43 
2 моде! Ө 
u 
[1] с (8]a (3]d 
[а)а (5)b [Б)4 


Е upc-2:.»5:EQ:» 


[b1(1) BC = 21/2 length units. 


[а | The area of the figure OABC 
= 4 square units 


[3] m (Z OCB) = 45° 


E ———— 
Bg [a] Prove by yourself. 
[6] Х=5 or X=1 


Е [а] Prove by yourself. 


з the area of A ABC = 5 square units 
[b] The equation of the straight line is : 
x 5 


YEA Ет 


== ———— ——-— 
a [a] Prove by yourself. 
[b] m= 10 
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• Quizzes. 


• Final Examinations. 











Answers of Quizzes ) 


Answers of the quizzes 


of algebra & statistics 





\ quiz (1) ar 2): з)ь 


u s.r 


[ае [2] 4 [3] с [а] В = {(1 53) › (2 ›3) ›(2 ›4) › 54] 


в X. | R is not a function because 2 € X has more than 
one image in X » 4 € X has no image in X 


[a (31) Y = (25557) 
[b] Draw by yourself 


n (Y?) =9 
: [1]The maximum value = 4 
Ух Ха [9 62) (552). @42 
А я и [2 | The equation of the axis of symmetry is: Х=- 1 


(b] (4) (X NY) x Z={(2 ›4) › (6 4) } \ Quiz O 


(2)(Y-Z)xX={(2 1) › 2 +2) ›(2 ›6) › 
(5›1) ›(5 92) ›(5 ›6)› u = 
(6 91) › (6 ›2) › (6 »6)} 1\4 {#4 se 


\ quiz (2) cz °° | 


[a] К = {(1 :3) ›(2 ›6) + (3 :9)) 





v ce ale ‚ represent by yourself 
s К is a function x= 3 
Bl [b] Prove by yourself 
[al(3)R2 (2*2 › 130 ›(0 ›0) 201 57 D * С 
(2,-2)} \ Quiz ( 8 ) 
» represent by yourself. @ 
[2] is a function on X because each element of b [2)а (3]c 
X has a unique image in X 
[b] (1) 10 [2 | Represent by yourself. [a] Prove by yourself 


\ Quiz ( 3 ) [b] Represent by yourself 


(1]The minimum value = 0 


L3 aje ald (8)'The equation of the axis of symmetry is: Х = 2 
\ Quiz ( 1 ) 
[a[1)f (Dz1»f£ (-2 2-55 f(0 2-1 \ 1] 
(2)х=5 [а [Ble [3)b 
[b] (T) The domain = {0 »1 5253} 
the range = [1529354] [a] Prove by yourself 
(2)fQ024-x [b] X2 7 
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\ Algebra and Statistics 
№ Quiz. (8) н 


[a] From model (А) 150 cars 


» from model (B) 50 cars 

1] 9 [je |3ic » from model (C) 100 cars 
and from model (D) 200 cars 
[al Prove by yourself [b] Prove by yourself. 


[b] 3.2 cm/sec. N Quiz (10) 
\ Quiz (9) u 


@ [2а (2]a (3]d 


[1] |2] 9 [3] а B 


The standard deviation = 1.43 units. 
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Answers of Final Examinations > 


| 
Answers of model examinations of B А 
[а] f CO 2 (X - 3) 


ЕЕЕ ЕЕ ЕЕЗ 
гоо | [4 ' lo | 
y 





the school book of algebra & statistics \ 


Sm 15 













u 
mb [gc (3) (4a (е (8 

















9 
i — 8 
Jg , 
x: Б 
[а](1)Ү = (2555 7] 5 
4 
(2)¥ xX = {(2 ›2) ›(5 ›2) ›(7 ›2)} 3 
2 
[b] Lett = =m » where т> 0 X | х 
a=bmsc=dm 
LHS. = = -2m = (I) | 
b-a b-bm b(l-m) 1-м From the graph : 
| € _ dm _ dm . m, (ә The vertex of the curve is (3 » 0) 
Е ddm lem) leu e 


» the minimum value = 0 








b-a d-c » the equation of the axis of symmetry is; X= 3 
uU © [b] Form the table by yourself 
[a] (1) R= {(2 (4) X Y » then the arithmetic mean = 7 


:(3 56) › (5 » 10)} ; Ще standard deviation = 1,41 


(8]R is a function because 


every element of X has 





only one image in Y 
(1]a (2]c (3]d (4]b [5)с (8]a 


[b] Let the number be X 























1 2, 
х+11 3 [a]|13)n(X x2) 22 

SnL3X42122X€-22 X=! (2) УПХ)х2= {2} x {3} 2 1055] 

г. The required number is | [b] >: b is the middle proportional between a and c 
Га эк=т=т у. Б=ст›,а=ст” 
[а}[1]Тһе range = {3,1,5} + LHS, = 226 „еш sem стт 

cm =c c(m - 1) 

[2а+Ъ=8 _ сти ___м (1) 

" c(m- I D m+! 
(b): ye »Xyem c(m-l)(m-1) m+ 
RHS. = =- = Sm 0m. (2) 
;.ms2x3z6 а | bec cm+c с(т+1) m+! 
_ "TEE ae „. а= b 
(2)At X 2 1.5 syen’ From (1) › (2): 1. 2—2 = pat 
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— \ Algebra and Statistics 


a [b] Form the table by yourself 
[а] 1IR2 {(1 ›6) (3 ›4) + (4 53) › (5 ›2)} s then the mean = 2.26 
Y 


• the standard deviation = 1.06 


Answers of model for the 
merge students 





| А 
(8]R is a function because every element of X [1 the first [2] the third (3) 30 
has only one image in Y [а)х (8]9 9 


T T. „са — 3 

[b] = 5a=3b 2-2 
„а=3т+,+Б=5т 
. 7а+96 __7х3т+9х5т_ 66m (ja [2)а aa 


`4а+2Ь 4x3m+2x5m 22m 


| (4]b (5]c (&]c 
ш [27 


fa} f QOO 24 X * b» (3) = 15 





n4x34bz 15 ~b=3 (Uv (e]X (3]X 
[bI] ya x ELI. (s)v By (8)v/ 
^n6zmx3 “m=? cc ~ 
„~ y=2xX ur ar al 
(2JAtx=5 лу=2х5=10 em Bas 93 
[a] f 00 24- x? 





From the graph : The vertex of the curve is (0,4) 


» the maximum value = 4 
s the equation of the axis of symmetry is: X = 0 


80) 





Answers of governorates’ 
examinations of algebra & statistics | 





(1)с (6]d 


[2]a {з)Ь (аја (5]a 





From the graph : 


(1) The minimum value = 0 
(2) The equation of the axis of symmetry is : 
Х=0 

[b] Form the table by yourself s then С = 3.22 
[a] (4) X x ¥ ={(3 94) › (3 ›5) › (4 34) ›(4 ›5)} 
(2) -- Х-Ү={3} 

n (X=Y) x Z= {3} х {5 6} 

= {(3 ›5) ›(3 »6)} 


|x 


[b] -- =т=" 
s ®={т 


_ y-ym y(i-m) _1-т 
ym m 


ч Mo 


=ym 
us (1) 





, === (2) 
РА 
From (1) » (2): ~. i. Е 


ss — 


[a] Let the number be X 
3+X_ | 


5+X 2 


m 








6+2 Х=5 + Х 












Answers of Final Examinations 5 | 


=- 1 
7. The number is - 1 
гык = f 5 0» » DS 35 DJ 
(2) is a function » its range = {1} 
[5] 
lalli] ya X у= тх 
20 = 4 т 
(2) At y 2 40 
[b] ~ f (52 13 © 13=2х5+К 
7. 13 = 10+ К 5 К=3 


(5]a 


„т=5 
.40=5Х 


лу=5Х 
^ Х=8 





. 
Jg 
[а][1]п (X x 2 22 

(2) - YO X2 {2} 

n(Y NX) xZ= {2} x {3} ={(2,3)} 

[b] f(2)=10 . 10=2х4+Ь 

2 10=8+6 ~. b=2 
WEE. EM 
[ај R = 254 9(3 26) › (5  10)} 

В is a function because every 


(e)c 


(2]c [3 )с (a]d 





element in X has only one 


л ш N 
р 
= 


image in Y 10 


[b] Let the number be X 


ТЕХ 22 “2 = 2 2 
rrr зе" 1+3X=22+2X 


= | 





г. The number is | 


2 


+ 
b. 


Бес 
(multiplying by 2) 
;8:b:cz3b:2b:2b 
44:b:623:2:42 
>» b=2m » cz2m 
ба+Ь+с 


_ 18m+2m+2m 
"'да+бб+бс 12 т+ 12 т+ 12 т 


Г а=3т 
2m _ || 


1 
36m 18 








(V e) Va / ше ТИ {old abl!) 20, уаз! 81 


x Algebra and Statistics 


[b] Form the table by yourself »thenG = 141 


[2] (1) yax у=тх 
2 6=3т ..m=2 у= 2 Х 
[2] Ах =4 у=2х4 y-8 


[b] f (39 =4- x? 











[ 
| 





ak 


-5 
eS 

s 

P5 | 
у 


From the graph : 
* The vertex of the curve is : (0,4) 


* 'The equation of the symmetry axis is: Х = 0 








[a] f is of the first degree 

sf (-2)=3x-2=-6 
sf (13 )=3x¥3=373 
Е Cm 
г 5а=36 ^Y 
“ё“а=3т + b=5m 


. Та+9Ь _ 21m+45m_ 66m 
7 482b 12т+0м 22т Э 


[b] 


tris 

















[а] = {(- 1 52) ›(1 56) › (2 ,8)} 
R is a function because every 
element in X has only one 


image in Y 
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[b] - X" y? - là X? y «49 20 
"(X° y- 20 nx y-720 


ui e. | 
EA y=7 x2 


п 

[a] (Х-2,3)=(5,у+1) 
“ Х-2=5 
эу+1=3 


eye 


Mo dC Oni 
Г. У=2 


[b] Form the tables by yourself › then 
the X = 2 children » 6 = | children. 














а b c 
ЕТ 
c=dm » b=dm* › a=dm 
а dm £ dm’ 2 m? (1) 
6+4 dm'ed d(m'41) m+] 
c! _ dm E de M m о) 
cded qm! qd d! (m? +1) m? i 


iet. c 
(bed ded 


[b] f CO X^ 2 X 41 


From (1) › (2): - 





From the graph : 


— 


(1) The vertex of the curve is : (— 1 » 0) 
| 


г)Тһе equation of the symmetry axis is: X = – | 


(3| The minimum value = 0 


( 4, El-Kalyoubia / 


(5)a 


| 
GSJ 


ng 
e 


— 


(з)4 (аја (8]а 


- 


| Answers of Final Examinations >} 





[b] 2 f (3) = 15 715 =4х3+Ь 
[a] f Q0 =(х- 2) 2. 15=12+Ь n b=3 
[5] 
[а] а b с 


"3X4y 3y-X 4Х+5у 

Multiplying the terms of the 2™ ratio by 2 and 
adding the antecedents and consequents of the 1“ 

nd . 

and 2 ` ratios 

| а+2Ь | а+26 

С 2X+y+6y-2X Ty 

= one of the given ratios (1) 





Multiplying the terms of the 2™ ratio by 4 
From the graph : 
DE and adding the antecedents and consequents of 


| "cR ME | 
(1) The equation of the symmetry axis is: Х=2 the 2™ and 3” ratios 











(2]The minimum value = 0 | s 
y С 2у-4Х+4Х+5 
[b] yo p. T y * y 
X y; X 
i 46+с А 1 

4 31 4 s 29 = y = one of the given ratios (2) 
Т 05 пу=- 8 =1 

у› 24 `42 34 2 From (1) and (2): 





_at2b_ 4b+c „ а+2Ь _ 46 +с 
т EE 17y а 7 17 


[аЈС)К = {0 ›4) › (3 ›6) 
› (5 ›10)} 
(2) Yes > В is a function. 


[b] Form the tables by yourself » then С = 1.43 


O Estena Д 





Ы] 2 == т „а= Бт » csdm u 
(125 (Je  (3)d [аја (5а [6)с 


A 5a'-3c 3 5 b? m'-3d'm 
^N 55-34? | 5-34 u 
„з [e G9 - 3e) [al(3)x-v2 (152) 
5-34? 











35 (2): YN X - {3} 
т? =т ч) =. (УПх)ху= {3} x {34} 
„a+c bme*dm m(b+d) _ (2) = {(3 ›3) › (3 ›4)} 
b+d b+d bed 4 
а (3]1n(Y)22x224 
RE. a -3c _ are 
From (1) +(2): -". EE P ib] NE Dem 
b c d 
u ~c=dm » bedm » a=dm 
[al -z-vY2[5»-2) » ХПУ={4} „btd _ dm'*d От (|) 
да+ Фи d'en d 
s. (Z-Y)x(XNY)={5--2}x {4} ер 
ja 2s (2) 
= {(5 ,4) ›(-2 ›4)} c dm d 


bed a 
Х?)=2х2=4 From (D » (2): <. giis 
(2]n(X522x rom (1) › (2): 7 
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q Algebra and Statistics 


[b] ~ f (3 = 7. b=a +b 


na =O J^ а=0 





[а] В = {(4 :2) (131) (> 








E 2 
1-0] ab +5=(0) 2+5=5 
К is not a function because E^ А 
| d = | 
the element 0 C X %, EI Monofia 
has no image 
in Y w 
Gje (2]b [з)с [ajd [5)Ь (6)a 
[b] (1) yx E x 
A 
5 р B 
Б (2) x9-m л{х9=т fa} GIR = {(—1,2),5(1,6),›(2›8)} x 
ES s х?у=4 (2) К is a function because 
! WE every element in X has only 
(2)A x» 5 > (1) S ME one image in Y 
n Ту=4 “ у=16 › the range = {2 56 ›8} 
@ [b] > The straight line which represents the function 
[a] / G0 2 (X- з)? a a f cuts the y-axis at (b » 3) 
7 b=0 
^. (0 »3) satisfies the function 
^ 326x0-a “as-—3 


^2a-5bz2x-3-5x0z2-6 


Jg 
[aJ(13)XxY2 (0 525052] 
(2). Y-Z- {2} 
Г. Хх(У-7)={1}х{2}={(1 »2)} 
(3]n(2523x329 


[b] 7 b is the middle proportional between a and c 














^b sac 
, deb aac а(а+с) a+c (1) 
From the graph : b ac 7 ac c 
2 
(1) The vertex of the curve is : (3 » 1) era LR c ОБЕ (2) 
2 с 
(2] The minimum value = | P £ i 
З : : оу. . 2b? pc 
(3] The equation of the axis of symmetry is: X = 3 From (1) › (2): act Ia E 
X y 2 j 
b = 
[b] з о ут u 
0X23m » y=2m › 2=5 т [a] ^ a:b:cz22:3:5 
| Xy*yz _ 6+ 101? _ 161? 16 а=2т s БЕЗ » с=5 т 
X*+y?  Om?+4m? 1312 | 2 atbtc=35 


[5] -.2m-«-3mc«5mz35 


г. 10m = 35 Ane: 
[a] Form the table by yourself › then o = 3.29 Е А 
A827 + be 10.5  с= 17.5 


84 


Answers of Ета! Examinations > 


























[b] [1] - a; ^ac Е 
ee E A 
=. = m=12 | E> наи ла=ьт s c=dm 
2 | a*b bm+b_ b(m+1) 
12 12 . -———x———2m«l (1) 
a = — у=-= +7 b b b 
x? x ced dmed _ 9+0, | (2) 
[2] А X 243 у= № +7=4+7=И 4 d d 
(Үз) From (1) (2): 2. 2+0. = 2+0 
b d 
[b] f C9 22 - Ха “бий 
[a] f C02 X - 4X 





БЕЛЕД 
MAE) 





From the graph : 
* The equation of the axis of symmetry is : X 20 


ж The maximum value = 2 


From the graph : 
(1) The vertex of the curve is : (2 з ~ 4) п 


(2) The equation of the line of symmetry is: X22 | [a] Y= [15355] 
Y= {(1 91) 3 (1 ›3) (1 ›5) 9G 31) 9G 3) 






(3) The minimum value = – 4 
3,5) 9(5 91) › (5 93) 3 (5 55 
[b] Form the table by yourself » then С =9.32 > : ) 9(5 91) 95 93) 96 »5)} 
alli 
JNDETSN, 
falc (а (3a (с (sc (s)b =A, 
І 
B — — A—O [b] Let the number be X 
а]К={1(2,8 2 3 
агата x = 2 54X53 =. 25+5Х* =33+3Х? 
В is not a function because | и+х 
the elements – 2 » — 3 belonging : ^. 2X7=8 X?=4 
to X have no images in Y > Х=2 or Х=- 2 (refused) 
[b] : x^y! - là X? y «49 «0 г. The number is 2 
г. (?у-70=0 — sx'y-7-0 
ET | i [a] > The straight line which represents the function 
pue "UY cuts the y-axis at (m » 3) 


| Algebra and Statistics 


г т= 0 

г. (0 ›3) satisfies the function 

.3=6х0-# - (2-3 
[b] Form the table by yourself 

»then X 21650239 


8 El-Dakahlia 





ај) а al (з)ь 
[b] < b is the middle proportional between a ›с 
s b'=ac 2 | 5 
a P z H ü zd 
ев 
[2] 
[a][1]b (2)a (3)c 


[b] [1] + В is a function 
sess s b=5 
7 За+ зБ = 3 (а+ 6) = 3 х 12 = 36 


[2] The range = (5 ; 7} 


а b 
[a] `. коис 
4Х+у X-4y 


Adding the antecedents and consequents of 1“ 
and 2™ ratios 

, a+b 1) 
`5Х-3у | 
Subtracting the antecedent and consequent of 2" 
ratio from the antecedent and consequent of 1“ 


> bz7 or а=7 





= one of the given ratios 





ratio 
a-—-b : р 
e 3X«5y = one of the given ratios (2) 
a+b a-b 
F дуе = ILI 
= 3x45y 
[b] Form the table by yourself 
» then С = 3.29 


[a] Let C 2 (0 58 
» ^ the curve of the function f passes through the 
point C 
n l=0-(k-2)x0-k+4 
sn (=4-К ^ B(4-k34-k) 
4-ке (4 К) (к 2) x (4-k) -k4 
^. (4 - К) (К 2) (4k) = 0 
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7. (4-k) (4-К-К+2)=0 
7. (4-k)(6-2k)=0 


”.4—-К=0 ^ К = 4 (refused) 
or6-2k=0 6=2k k=3 
[b] ba + b= 
X Xn 
у=1+-®- 5=1+— 
X 1 
m=4 лу=1+-® 
X 
ja Х=2 yol+tesl+1=2 


3 (2)+3 (0 =6 
© Оо 


EGE? cm „а+4+с=2 
.а+с=—2 
2050) +2 (7) =2 [у (0) + {(1у] 


=2[a+0 +c] 
=2(а+с)=2х-2=-4 
[b](1)The domain = {3 ,5 7} 
(2) The rule of the function is : f 302 3 X 


(2)b 





w 
[а 


[а] 4) X x Y= {(2 53) ›(2 ›4) › (2,5) ›(3›3)› 
(334) ›(3 ›5) | 


(2)X^2(0:2) 5053) ›(3 52) ,(3,3)} 


(3) [b Je (а 





(з) п (Y) =3х3=9 
Tbe y = = 
[b] ^ F 3 “as4m s b=3m 
. 2atb  8m«3m _ Им _ 
`` $a-3b 20m-9m Им о 
Ju А 
] yi, X, 
[а] ya — Е 
] у x? y; x 
5.2. Cem ЗЕ 
yi ео Г. У) 7 4 
[b] 7. The straight line which represents the function 


cuts the y-axis at (b » 5) 
.һ=0 
и. 5 =3х0-а 


г. (0 > 5) satisfies the function 


“a=—5 


Answers of Ета! Examinations >} 


[b] AIR = (0 55 9(3 92) 5450] 
‚‚1+2Х_3+2Х 
lal ~ x 7+2х (2) 


и. 1+2%@+2%=(3+2 х) 
n7416X44X^ 294 12 х+4Х* 
“74+ 16 Х=9+12 Х 

.4Х=2 axed А (3) Yes › R is a function. 


| 


[][(1)в={(—1›2),(1›6),(2,8)} x 
[а][1)Х={2.3} › Y={6 ›9} 


[2) К is a function because every 
(2)Y x Y 2 (656) › (6 29) › (9 26) 99 ,9) 














element in X has only one 
image in Y 


[b] f OO 214 X" 
[а] f 0022- х? 2 =3]-2]-1!J of | 2] 3 | 


E 
SEE | bbb 
pa pear | 
У 









2 From the graph : 


кошер: [1] The vertex of the curve is : (0 • 1) 
The vertex of the curve is : (0 > 2) 


(2) The equation of the axis of symmetry is : Х = 0 


(2] The equation of the axis of symmetry is : X = 0 


(3]'The minimum value = 1 


(3) The maximum value = 2 
[b] Form the table by yourself » then © = 3.29 u 





[a] сеат .X=ym › z=rm 
\ 1] yr2e yrr y «2r 
XZ xr 2 
(tia (2с [ја (jb 5с (jb © E чеш (2) 


t2 


5g 
a From (1) > (2) : .. ХА „х5 
y +2r уг 


pes ИЗ Же 2 di (em 
[а]. Б^ “as3m › b=4m [b] [1] The variation is inverse. 
; да+ь _12т+4т _16бт _ (8) ya ". Ху=т т = 12 
'"3a-b 6m-4m 2m _ 
E ера (SAtX23 5 3у=12 лу=4 
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Algebra and Statistics 





[a] (4) f (24g 2) 227 -3x242-3 [a] (3]R 2 ((1 12) 5 (1521) 3 2 » 12) Y 
2426-1373 ›(2 221) 3 »52)} 
(2) f (3) + р (3) =32-3х3+3-3 [2 ]2 В 21 because 2 EX 
=9-9+3-3 its image in Y is 21 
-0 [b] xi „= Ху 
[b] Form the table by yourself › then © = 3.29 y 
VX'ys7 ОРУТ a xtytaao 


ЖЕШЕТ 


[а] са УЕ. =m 


Gc (25 Gd fa (Sa a M 3 


’. Х=Зт » yzám > z=5m 
B ‚__2у-ъ+ _ 8т-5т 3m 





zc .l 
[a][13)n(X x 2 =2х2=4 "3X-2yez 9m-Bm«5m 6m 2 
(3) - X- Ys [1] [b] Form the table by yourself 
(ХҮЙТ 20 еп Х=856=4 


| | 


Па (2)ь (За (4а (Sc b 


[{з][1)п(ХхҮ)=2х2=4 
(2)-- X- Y - {5} 


“(X-Y)xZ= {5} x {3} = {(5 ,3)} 
WY = {(1 91) 9(1 92) › (251) › 2 ,2)} 











[b] E ee Б зы .5=ст s a=cm 
b c 
‚ a-b см: -cm, ем (т- I) 
“a-e  cm'-c cm-l) 
= mí(m-1 . m (1) 
From the graph : (т-1)(т+) m+! 
(1) The vertex of the curve is : (- 1 50) „см сп т 











(2) 


in b+ 1 
[2) The minimum value = 0 € ет+с c(m*l) т+1 


.. a-b _ b 
es AO G— — From (1) »Q): n “=> = T 
[а] f (3) = 15 Sues aieo 





2.15=12+Ь = he [а)[1]К = {(1 36) › (3 ›4) › (4 53) (5 ›2)} 
[b][1) -: ух = “Хут ..2.5хб=т (2) is a function because every element in X 
т 115 ne Ху=15 has only one image in Y 
[(2)At X 5 5 .5у=15 лу=3 › Ше range = {6 ›4›3,2} 
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Answers of Final Examinations > 


21 X- 
= 





7X-2 2 
ATXy-yzz20 Xz-yz 
| и. 7 Ху=21 Xz 
лу=32 лус? 


gs 


[а] Form the table by yourself › then С = 3.29 








ы@)] ~ ухх г. у= тх 
2 6=3т ~ т= 2 = у= 2 Х 
[2] = : = = 
2] АХ=5 .y=2x5=10 ко. 
B * The vertex of the curve is : (2 »0) 
[a] Mum * The equation of the symmetry axis is: X = 2 
Г. Х=Зт 5 y=4m » 2=5 т * The minimum value = 0 
3x'«3y!ezi-[27 т? + 48 m^ + 25 м2 | 
= 100 m? = Юм (т) | € = 
2 Х+у=бт+4т= 10 т (2) [a] 1 a [2] с [3] а 
From (1) › (2): . {3 х2+3у2+22 =2Х+у [b] iilum “Y=Zzm + X2z:m. 
[b] f G0 2 X^ +3 X-y zm-zm. zmí(m- 1) 
XE zm -z  z(m-l)(mel) 
o m 
" m+l in 
y zm zm m 








у+2 zm*z z(m+1) m+! 


X- 
From (1) »(2) : +. — = T 


G] 
[al(3)R2 {0 ›5) ›(3 ›3) › (4 ›2) › (5 oI} 
[а } В is a function because every x 











element in X has only one 


From the graph : image in Y 
(1] The equation of symmetry line is : X = 0 sits range = {1 +253 ›5} 
(2) The minimum value = 3 [b] uo „Х=2т э y=3m 





[а](ї1)ххү={(2,4),(2,0),(—1›,4),5(—1,0)} 
[2}ҮПДЖ={4} 
n (УП 2)хх={4} x {2-1} 
-((452)s(45- 0] 
(3]n(Y) 22x 224 
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: Algebra and Statistics 


[b] - f 2) =1 7. 1=2х2+а From (1) › (2): +, 22916 ша 
n 1=4+а а= -– 3 | atbte y 


uU o O 3 O a 
[2] [1] yok .Хх?у=т д | 
x2 


[а] (4)R={(1 ›5) ›(3 53) › (5 ›1)} 


(ухо = = 32 
Ы e AD b [2] К is a function because every element in X 
7 X7 y=32 has only one image in X 
[8]At X 2 16 (16) x y = 32 луз ф sits range = (553 51] 
[b] Form the table by yourself [b] Form the table by yourself » then С = 2.28 


еп X 27 5621,41 
B 
14 El-Beheira A [2] ух sy=mXx 


и, б=3т  .".mz2 Лу=2Х 


\ FU 
Ed (siu [3]. [3a [S] 8: (2)At X25 7 y=2x5=10 


[b] f C02 x? -3 
a" 
[a](1) - УП2={2} 


“Xx(Y¥AMZ)={1} x {2} ={C1 2} 
(2) п (22) =3х3=9 


[b] Let the number be X 





2 
oe DEX 23 225425x!23343x? 
(fax? 5 
TIX ER 224 


и. Х=- 2 (refused) or X 22 
^. The number is 2 


[a] -. (a » 3) satisfies the function From the graph : 
[1 ) The equation of the axis of symmetry is: X = 0 





^ 3=4a-5 4 За=8 лан 2 
[ы] а+Ь bec _ с+а 


we 6 5 i 
Adding the antecedents and consequents of the 15) El-Fayoum / 


three ratios 


(2) The minimum value = – 3 


А at+b+b+ct+ct+a_ 2а+26+2с W 
Po. AN ()a (2) (3a Gd (Sb (5) 
э ERI T 
= one of the given ratios (1) а 
. 0. E Iu = 
Mutiplying the terms of the 2™ ratio by — | and [a] `. I$ ^ac2m » b=3m 
adding the antecedents and consequents of the . 3a-b 6m-3m 3m 3 
three ratios ``а+26 2m«6m 8m 8 
‚А+б-—5-с+с+а_2а_„ [b] ~ f (-3) 28 7 8=-3а+5 
3-6+5 2 | 
= one of the given ratios (2) ^ -За=3 а= 
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Answers of Final Examinations > 
a а 


[a] - К ыу: 5 y? = Хт [а] Let the number be X 
A ———— .21+3Х=22+2Х 


< 
ч 
~ 
=> 
= 
ә 


yor Xzəz 20Х+2) z ^ X zal 2. The number is 1 
[b] R= (C1525(1:9558)] [b] R={(1 91) 2(2 24) 93 99} 
R is a function because R is a function because 


every element in X has every element in X has 





only one image in Y only one image in У 


u | 


[а] X y z 23X-2y5z 
[a] ^ усх у= тх 7.20 =7 т ep XN 3 pad! 5k 
_ 20 nye 20 x Multiplying the two terms of the 1“ ratio by 3 » ће 
7 1 two terms of the 2™ ratio by —2 » the two terms of 
AtX= 14 Бота 14 = 40 the 3™ ratio by 5 and adding the antecedents and 
[b] ©: (§-2Xsy)=(1 227) consequents of the three ratios 
‚ 3Х-2у+51 _ 3X-2y*5z 
.5- = = =~ "X22 SOILLLLUUEL—— 
e 2X2] :.-2х=-4 ..Х=2 ATEEN 25 
зу 227 Г. у=3 = one of the given ratios 
wVaxeye= 3x24323 .3X-2yt5z 3 X-2y+5z 
E 
[a] ў (х) 2 X^ -2 





From the graph : 


ж The vertex of the curve is : (0 » 2) 





ж The maximum value = 2 


y 
From the graph : u 


ж The vertex of the curve is : (0 » — 2) 


216 [а] ^ y« X у= тх 
* The minimum value = — 2 1 1 
“3 = 15 т "aure s = = Х 
[b] Form the table by yourself › then С = 4 at y = 100 + 100 = = X © X2500 


5 us [b](3)X xY2 f(153) ›(1 › 4) (155) ›(2 93) › 
10), 
16 Beni Suef A (2,4) ›(2 ›5)} 


[2]ухх={(3›1) ›(3 ›2) ›(4 ›1) › (4 ›2), 
je (8b [а fa (sS (sd (551) ›(5 ›2)} 
[а)Хх?={(1 91) ›(1 92) ›(2›1) » (2 ›2)} 
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H 


[а] f (3) +g (5) = 15 
9+2 к= 15 


г. 3х3+К+К= 15 
’.2К=б k=3 
[b] Form the table by yourself » then o = 3.29 


42 El-Menia A 


(2) с 





(ald (3]b [аја {d 


[= 


Jal 


[3] R= [(1 91) (2,41).( 1 


К is a function because every 
element in X has only 


)} 


one image in Y 


[b] 2n b=zcmsa=zcm 
b с 
. а+ь cm cm cmímsl) 
"a-c ^ em-c  c(m -1) 
m (m + 1) m 
"(m*D(m-1) m-1 
b _ ст cm m 
b-c ст-с cil mci 
ее 


From (1) and (2): ... 





"EA b =, Г. 
[а] ·. T &Xz2m + y=3m 
| 3Х+2у | бт+бм 12m 3 
6y-X  18m-2m 16щ 4 


[b](1) - УП2={5} 
Г. Хх(ҮП2 = {3:4} x {5} 
= {(3 ›5) ›(4 ›5)} 
(2)-- X~Y={3} 
Г. (X-Y)xZ={3}x {655} 
= {(3 ›6) (3 »5)} 


[a}(4} -- yas .Ху=т 
г. 2х3=мт и т=б “ Ху=б 
(2])Aty 24 n 4X=6 х= 3 


[b] Form the table by yourself » then С = 3.29 
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| Algebra and Statistics 


[a] The function f is of the an degree 
sf (0)=3-2~x (0) =3 
:f(-2)23-2(-2y 219 


[b] fGOos X«2 X41 





From the graph : 


[1] The equation of the symmetry axis is: X = — 1 


(1) 


[2] The minimum value = 0 


D asu f 


[2)4 


(2) 


w 
[1)Ь 
[]|1] - ХПУ={7} 
/. (ХПУ)ХХ = {7} x {657} 
={(7›6) ›(7,7)} 
(2) п (ү) =2х2=4 


(32 {4с Eja (s)b 





a b с 
WV — Z — = — =: m 
[b] 2 3 4 
.az2m + bs3m › c=4m 
‚ 3e-b_ i2m-3m_9m 9 
' a+b 2m«3m 5m 5 


[а] К = {(-1,1) ›(2 ›4) › (3 »9)] 
В is a function because every 


X 


element in X has only 


one image in Y 


»the range = {1 ›4 ›9} 


Answers of Final Examinations >} 











і 
WO yep n Ху=т u 
т eru: AXy212 |9] в={0 25) ›(1 34) ›@ ›3) ›(3 ›2)} 
(2) мх= 4 ege г. у=16 [2] is a function because 
u every element in X has 
[a] Let the number be X only one image in Y 
E т+х,-2 ГА 21+3Х2=22+2 X? >the range = {5 9493 2} 
il-X 
xsl г. Х=- 1 (refused) or X= 1 [b] Bee i pe 
<. The number is | pr =2 ,,21+3Х=22+2Х 
il+ 3 ‚- 
[b] f CO 2 X^- 4 ‘X=! ^. The number is | 


——— 


[a] -. (a > 3) satisfies the relation 


| s324a-5 ~ 4а= 8 л.а=2 
b] -yax зу=тХ 
.б=3т и. m=2 лу=2Х 
(2)At X25 .у=2х5=10 


fal f CO 2 X^ -4Ax «4 





From the graph : 


* The vertex of the curve is : (0 » - 4) 
ж The minimum value = – 4 
* The equation of the axis of symmetry is: X = 0 


5 


[а] / (2 )+в(5)=({2) -2+3 
=2-2+3=3 
[b] Form the table by yourself 
»then X 215502329 


Ё T ) 
Ш)  Souhas A From the graph : 


u (1) The vertex of the curve is : (2 » 0) 
Mc (8a (sa fb (s) [8с (8) The equation of the axis of symmetry is : X = 2 


B [b] Form the table by yourself 





[а][1]Х={1} › Y={1:3:5} sthen X = 16 30 2:329 
i; AMI d ae с) Qena A 
САР 
[b] - ^^ = 2 nX22m » ys3m Ф 
Ж ui 
‚ 3Х+2у бт+бт _ 12m _3 
6y-X "|8m-2m 16т 4 (а [2] с [3] с [4] ь (5]b [в)4 
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x Algebra and Statistics 


[a] R= {(1 36) (354); 
(453) ›(5 ›2)} 
R is a function because every 
element in X has only 
one image in Y 
> Из range = {2 53 54 56} 





[b] 7 bis the middle proportional between a and с 











^b 2ac From the graph : 
А Баас а(а+с) а [1 ) The vertex of the curve is : (0 » — 3) 
(acd aca c c [2] The equation of the axis of symmetry is : X= 0 


(3) The minimum value = — 3 
ыа шит 


(у (2s (13-3) u 








= 2-3424+342-9=-7 Cd Be (sb а Bb а 
(2): f (3)=3?-3x3=0 Bg 

:£(3)53-320 [a] (1) The domain = [152 53 ›4 55} 

РЗ) =8 (3) (8]The range = {3555759511} 

(з) (x)=2xX+1 
at hg) he number pex [b] Let the two numbers be 2 X 3 X 

АЕ 5 E tio lee Гу à E 
epee 5 21+3Х=22+2х 3723 /.4Х-14=3хХ-7 
X=] “. The number is | и, 


тоо ^. The two numbers аге: 14 »21 
EJ] 
а=3т +» Б=5 т 
[a] (1) -.- В is a function from X to Y 
=з 7. Each element in X has only one image in Y 
>. the image of- 2 =(—2)"-1=3€Y 
» the image of 22 (2 123€ Y 


B" »the image of = (5) - 1 224 € Y 


ole 
мы 


. Та+9Ъ _ 21 т+45 т 66m 
'"4a42b 12т+10т 22m 


[b) Form the tables by yourself » then С = 1.73 








x и. (224 
[a] усх nius 
ni (2R-(C2:3 053) 9(5 ,24)} 
‚ 40 а ‚„ _ 80х14 _ {a} x Y 
^407x Xn =28 S 








[b] -y2a-9 , yo == 
x x 
‚ М =а-9 т= X^ (a-9) 
А: 
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Answers of Final Examinations » 
2 2 
5 п= (2) (18-9)=4 „22 Aswan 
| 4 

















at X= у= Gje (24а [За (4]c (56 {ec 
[a] Let A (X ›0) [a](3] Y 2 [2 5557} 
> A(X $0) belongs to the straight line of the JY xX ={(2 2) › (5 ›2) › (7 ›2)} 
function f "NETS " 
[b] =- —=—=m -.bzscem s a=cm 
/.4-2Х=0 ..-2X=-4 b c , 
X22 AQ 90) QNEM. cm SERIE ВЕ 
a-C cem -c c(m - 1) 
s let В (0 sy) _ ст(т-) . m (1) 
› *. В (0 » y) belongs to the straight line of the c(m-I)(m+1) m+l 
3 b = cm = cm ES m 2 
ш "bec Cm*c c(m«l) m+! (2) 
.4-2х0=у n y=4 a-b b 
B04) From (1) and (2): ас = 
› the area of A AOB = 5 x 2x 4 =4 square unit. B 
= Ү 
[b] Xll uds ЕЕ [а] (В = {© ›4) ›(3 ›6) ›(5 ›10)} | - 
‚.2Х-Зу _ 4т-9м 5m _ 5 (1) [2] Yes › В is a function. 2 gt 6 
ш X+2y 7т+бт 13т 13 [b] © mud POR 3 eer 
5 гуе г. Ху в 
510 =.5. (2) 10 
26 13 2X-3y 10 „4х2 = т 
аа am=8 2 Ху=в 
2. @Х—3 у) ›(Х+2у) » 10 „26 are proportional. at X= 16 2 16у=8 лу= 2 
[aj Form the table by yourself » then С = 7.07 [a] "^ (a » 3) satisfies the function. 
4 = 3=4a-5 ..4a=8 „а=2 
[b] 7 (х0) = 1-4Х+х a b c _2а-Ь+5с 
татат 3X 


Multiplying the two terms of the 1" ratio by 2 
and the 2" by — 1 and the 3 by 5 and adding the 
antecedents and consequents of the three ratios 
2a-b+5c ; ; 
7273490 TOPE of the given ratios 


.2a-bs5c 2a-b-5c 


21 3X 


“3X=21 7 Х=7 





From the graph : 
(1) The vertex of the curve is : (2 ›-3) 
(2) The equation of the axis of symmetry is : X = 2 


[3] The minimum value =- 3 











From the graph : 
ж The vertex of the curve is : (3 •0) 
* The minimum value = 0 


* The equation of the axis of symmetry is : X 23 


[b] Form the tables by yourself > then X 22 с =0.96 
23, New Valley f 


(10d (8)b {alb (4d [5)а [ва 


[а] |[11X x Y = 2533 ›(2 94) (255) 5 (35 5 5 
(3 ›4) › (3 ,5)} 


[ајп(ХхҮ) =6 


[b] - X^ y! - là Ху+49=0 





M (Xy-7)20 7 Xy-7=0 

e NE F ME 

7 Ху=7 у-у 
—— 
E 
[a] Let the number be x 

| 7+х? -4 

lax 5 


n 35+5Х* 24444 X? 
^ ХЕЗ (refused) or X=-3 
. The number is - 3 
[b] R = (452) :(8»4)] 
R is not a function because 2 € X has 


no image in X 
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| :x Algebra and Statistics 


2a-Sb+3c 

x 
Multiplying the terms of the 1° ratio by 2 and 
the 2™ ratio by — 5 and the 3™ ratio by 3 and 
adding the antecedents and consequents of the 


three ratios 

ve See dne ofthe riven ues 
415349 — B 

.28-5b*3c 2a-5b«43c 5х1 


1 x 
| 2 | Adding the antecedents and consequents of 


the three ratios 











‚ а+Ь+с _ : 
arg Ера of the given ratios 
. а+жь+с b о, a*btc 9.3 
o +3 тава 
[b] (1): f (К) = 5 7. 5=2К-3 
.2К=8 7. К=4 
S&Ok22x2-32z1 


(2) vQO3k)ef 


[a] Form the tables by yourself » then Х=7,бх=2 

[ь]/(Х) = (X 1 
EN -з | -2|-1 
EE 00090 1 5 





From the graph : 

(1] The vertex of the curve is : (- 1 »0) 

(2] The equation of the symmetry axis is: X=- 1 
[3] The minimum value = 0 


77) South Sinai Á 


[аја [5а (ја 


В = {(2 › 4) › (3 ,6)› (4 9 8)} 
Yes › R is a function › Из range = [4 56 ›8} 


-— -щ 


ж r- Ш 


Answers of Final Examinations > 


[а] Let the number be X [a] - (3 » b) satisfies the function. 
tX a2 es 0149 Xe 2242 X 
ll+x 3 .Ь=5х3+4= 19 
S; CE -. The number is | X 3 
[b] ам „.Х=3Зт s: y=4m 
[b] ^ y« X гл у=шХх у 
| | ЗХ+у _ Эт+4т _ Bm _ 13 
14 = 42 т m=z ey Sa UXeSy 3m«20m 23m 23 
at X = 60 y= 1 х60= 20 ua 


ч |. | [а]Х= [15455] › Y={2} 


[а] 00=2Х-3 Y ={(2 ›2)} 
[b] >. b is the middle proportional between a sc 
snb zac 





502-26 _ Se -2ас  c(c-29) 
5b -2a бас2а? 2(56-2а) 


а 


[a] Form the table by yourself › then o = 3.29 


_ С 
а 





[b] >> b is the middle proportional between a эс 
“bac [b] f 00 22- X? 


= к ШШ o— 


Аже аста сос 
[a]: (XP y+ 0) = (27 2125 ) 
0X? 227 /. Х=З 
ее 9 Г. у+1=5 у= 4 


[b] Form the table by yourself › then X220 
96 = 2.28 


25) North Sinai A 
w 


аја (sje Bk (аја (5) (ја From the graph : 


1 The vertex of the curve is : (0 » 2) 





2 The equation of the axis of symmetry is: X = 0 


[a R = [a D» (2: 1): 
2 
G1) 
Yes > В is a function [ >. р 
| 26 Red Sea / 
91] ya ^. Ху=т VÀ | 
".2x32em  ..mz6 n Ху=б \ 1) 
[2] Ах=15 — л1Зу=б6б лу=4 1b га 3c (4d (s). [8)а 


3 The maximum value = 2 





(V e) Mo / galacl Y / (old 201) slab, жаза! 97 


| B. Algebra and Statistics 


From the graph : 
[а][1)Х={1} (2]а(у) =з (1) The vertex of the curve is : (0 » 4) 
(3 Ухх={(1 ›1) › (5,1), (5D) (8) The equation of the axis of symmetry is : Х= 0 
[b] `` b is the middle proportional between a +c [b] Form the table by yourself › then с = 4.98 











^ b^ =ас ^ 
: a+b) aac a(a4c) a г)  Matrouh | 
b«c ас+с2 С(а+с) с u 
3 
Е Фа (E) Ша Wa (S (S 
[а] ·· f (2) = 15 /. 15 =4х2 +а 


51525953 Mey B 


[b} JR = {(1 +4) 9(2 53) [a] R= (053) › (2 96) ›(3 »9)} 
‚(3 ›2)} К is a function because every element т X has 


(2) Yes › В is a function. only one image in Y 
» its range = (3 :6 s9} 


[b]: = 2 .а=2т » b-5m 
‚ 28-26 _4т-10м -6m -3 


' 3a«2b 6m+10m 16m 8 


х 
п х-ро, vetiosss) 








2 _ 
[а] :- 2 ЕЕ [2] Y^210 91) ›(1 3) ›(1 ›5) 3351553) 
y 3 ° (355) ›(5 1) ›(5 23) 9(5 ›5)} 
i 3Х+2у_ бт+бт _12т_ 3 Nm. y 7. 
`6бу-Х  18m-2m 16т 4 ЕЕ РЕН 
[bJ] ух  .ysemx 7 2=6т Multiplying the two terms of the 1" ratio by 2 
Я т = 4 ^ = 1. x and adding the antecedents and consequents of 
the 1" and the 2” ratios 
: | 
t = me = = = 
(8)At X215 ys4x15-5 Am an: 
`` 4a*2b«2b-c 4a+4b-c 
= one of the given ratios. (1) 


Multiplying the terms of the 1* ratio by 2 and 
the 2% by 2 and adding the antecedents and 
consequents of the three ratios 













ь 2X+2y+z _2X+2y+z 
 4a42b4+4b-2c+2c—a 3a+6b 
AN H- = one of the given ratios (2) 
ЖШ From (1) and (2): 
ae . 2Х+у 2Х+2у+»> 
DUAR Е 
HAH 4a-4b-c 3a+6b 
| A 
SEE u 
к an [а] ` (a » 3) satisfies the function 
ums 





S435 ’. 4а= 8 „а=2 








[b] Form the tables by yourself » then X = 2 


16 = 0.96 
[=] 
А 21. x = 
[a] уе ^ Ху= т 
7. 3х10=т ^ т= 30 г. Ху= 30 
at Х=5 2.5 у= 30 s у=6 


[b] f OO = (x - 3? 





From the graph : 





x The vertex of the curve is : (3 »0) 


ж The minimum value = 0 
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Answers of quizzes of \ 
| trigonometry & geometry V 


\ Quiz (3) 


u 
[1]d [2]ь (3)d 


a 


[а] 314 square units 
[b] 0 


100. 


\ Quiz (4) 
ul 
(1]b (2]c (3]b 


[a] Prove by yourself 
> the area of A ABC = 10 square units. 


[b] 30° 


\ Quiz (5) 


E 
(1]а 


[a] Prove by yourself 


[b] Prove by yourself 
: the area = 8 square units. 


\ Quiz (8) 


W 

(1) a (2]b [3) C 
B 

(1) Prove by yourself 


(2) Prove by yourself 


2354.4 
2Ју= = х 5 


Answers of Final Examinations } 









i — | [b] >> т(2 C) =90° А 
Answers of model examinations of the \ tdeo уте 
! school book of trigonometry & geometry Y "IMBRE GET g 
я ж = 100 è 
г. AB = 10 ст. 
В Вст. C 
(1]cos A cos B — sin A sin B 
ко 
О ре 
(2) -: cos В = È 2 m(Z В) 236° 52 12 








I sin 60" = E су | (81 The slope of the straight line = 2 
2. The equation of the straight line is : 
EPIO rr ЕЛЕ (2) 
>= 2_ 2 у=2Х+с 
From (1) » (2) : .. sin 60° = 2 sin 30° cos 30° » v (1 30) satisfies the equation. 
Ti р. 5+1._ 2 "e T 
[b] The slope of АВ === = 3 s022xl4c .c=-2 
MiB slope of BC = 3-3 = 2 г. The equation of the straight line is: y 22 Х- 2 
2. The slope of AB = the slope of BC [b] : MA 2C 1-32 +(2+1} = [16 «9-325 


> AB // BC = 5 length units 
s MB = + 4) + (2-6)? =9 +16 
=\ 25 2 5 length units 


MC eA C1-2) +(2 +2) =ү9 +16 


=} 25 = 5 length units 


>‘ В is а соттоп point between the two 
straight lines. 


2. The points А » B and C are collinear. 


тийш. o 


- oc ао хх tla] 
[а] ` 4 cos 60° sin 30° 24x 5 х 5 = 1 


ап X= 1 2, X= 45° 


-. МА = МВ = MC 
„. А s B and С are located on the circle M 
[b] Let B (X » y) 


(69-4) =(222 ‚9—3 ) 


, the circumference = 2 Яг= 2 х1 х 5 


= 10 Л length units 











2 2 
20226 и. Х+5=12 n Х=7 HERB 2^ 
73-4 лу-3=-8 — sy--5 |I 
BO 3-5) Саја (2)а (з)ь 
c © [4]c [5]b (8]b 
= 2 
[a] ~ m =*= l-k а 
7 [a] > cos E tan 30° = cos? 45° 
= о _ 2 
ym, = (ап 45° = 1 +. cos Ex (1) 
3s L, WL, Г. т, =m, {з {2 
е l—-k2! k=0 5 TRE - m(Z E) z30* 
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[b] - AB =ү(3-12 «(3-53 24 «4 
= 242 length units 
| s BC e - 1)? +(5-3)# =14 = 2 length units 
XAC SG - 03 +(3-3) =] 4 = 2 length units 
>. ВС=АС -. А ABC is isosceles. 


[a] `- The slope of the straight line == T = | 23 





7. The equation of the straight lineis: y 23 X «c 


^ (1 ›3) satisfies the equation 


wu 





>. 3=3х1+с acm 

7. The equation of the straight line is: y 23 X 

2 cz 

<. The straight line passes through the origin point. 
saspe (x22) 

Хз 14X26 

/. Х=5 т. =, 

„у+3=2 “ys! 


и. (Xoy)=(5 9-1) 


© The straight line passes through the two points 
(1 ›0) and (0 » 4) 

4-0 __ 

ct 


г. The equation of the straight line is : 
=-4Х+с 
s'y the intercepted part from y-axis = 4 
7. The equation of the straight line 
15 :у=-4Х+4 

[b] - m (Z B) = 90° 
-. (AB = (10) - (8)? = 36 
-. AB = 6 ст. 


Io 
fem 


52 cos’ С + cos? A=2 x (3) + (5) - 55 
From (1) › (2): 


he sin? A + 1 = 2 cos? С + cos? А 


q 02 











[b] Draw DF 1 BC 
- ADı BC › AB L BC 
, DF ВС 
-. АВРО is a rectangle E 
7. BF=AD=2cm. 
з AB = DF 23cm. 
^AFCS6-2z24cm. 


-— —— бет —— 4 


From À DFC which is right-angled at F 
^. (DC) = (3 + (4! = 25 

^. DC = 5 cm. 

^ cos (4 BCD) = 4 






Answers of model for the 
merge students 





ти ar (з) x 
[4] x (5) x (8)v 
B 
(Jb [2]c [аја 
[а] с (5]a (8]c 
(1]0 [2 |1 (3) 10 
{з 
(92 (8)-3 в) 
0 — 3. 
(04 (2)à (3)3 
[4]2 (5]5length units (6)(-5 52) 











Answers of governorates' examinations 
of trigonometry & geometry 





(Па (а (с (4o (s) (8 


[а] >> X sin 45? cos 45? = sin 30° 


1 1 1 
Зуй Xx — — = — 
x p x [; 2 


г. Х=1 


zu 
Х=% 


rl 


[b] >> The slope of the straight line = 2 
^. Its equation is: у=2 Х+с 
з‘, (1 s0) satisfies the equation. 
г. 0=2х1+с 7 c=a—2 


г. The equation is: y 22 X-2 








[a] m(Z Y) = 90° 


^ (XZ)? = (6). + (8)? = 100 8 
>. Х7.=10ст. 
acm. Y 


^. cos X cosZ sin X sinZ 2 


со 28 8, 6 
*36 * 107 10 10 


[b] -- AB 23/0 3- 2? « (0 - 4 ={25 +16 


=f 41 length units 

BC =f(-7 + 3)? + (5-0) =} 16 + 25 
= 41 length units 

CD e [C273 «(9-5y ={25 +16 
=f 41 length units 

AD =V¥(C 2-2) + (9-47 2416 +25 
=f 41 length units 


- AB=BC=CD=AD_ ~. ABCD is a rhombus 


‚> AC=¥C7-27 +(5-4} = 1+1 


=82 length units 
‚вр ={(С2 +37 «(9-0 ={1 +81 
=82 length units 
7. AC = BD г. ABCD is a square. 


Answers of Final Examinations b 





[a][1]1n ДАВС: 
т (Z B) = 90° 
>. (ВС)? = (257 - (15) = 400 
^ BC = 20cm. 
(2) - sin (4 ACB) = i 
>. m (2 АСВ) = 36° 52 12 
(3) The area = 20 x 15 = 300 cm? 
[b] Let В (X » y) 











Е _{з+Х -3+y 

n 69-4) = : =") 
n 24% =6 “5 4X=12 „. Х=7 
33 
А 272-4 Зауза ys=5 
2 BG 9-5) 

g 

[a] >> The two straight lines are paralle! 
nmm, “= = tan 45° 
wel а=-2 

[b] >> The slope of the straight fine = © = 3 


‚г. Its equation is: y = i Х+с 


s ° (4 » 2) satisfies the equation. 


„ушы | es 
n223x4tc и. С=0 
^. The equation is : y = i x 

o се 0 


<. The straight line passes through the origin point. 
O ce Д 


(1a (а Ba @b Ble [@)с 


[а] - The slope = 2 
^. The equationis:y=2X+c 
sv (1 ›- 1) satisfies the equation. 
S-122xl14c Scm-3 


7. The equation is : y 22 X- 3 
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[b] [1]; m(Z C) = 90° 


7. (ABY = (3)? + (4 = 25 А 
=. АВ = 5 ст. р 
7. cos А cos B -sin А sin В ^ 
$x$-ixizo B 4cm. C 
fa) tan B= 3 ^am (Z B) = 36° 59 13 
E TRE 
[a] ©. sin 60° = —— (1) 
^2sin 30° cos 30* 22 1 х 12 „ЇЗ (2) 
2 2 
From (1) »(2) : .. sin 60° = 2 sin 30° cos 30? 


[b] «. L, LL, nm хм, = = | 
9 A x [ап 45° =- | 
“ (l-k)x1l=-] К=2 


[a] < cos E tan 30° = cos? 45° 


2 
^ cos ЕЁ x EL. = (+) 


Үз чр 
Е 


ы 


7. COS E-—- ^. m(Z Е)=30° 


[b] -+ АВ={(-3)?+6-3)* =/4+4 
= 22 length units 

BC t0 «753 =/0+4 

= 2 length units 
›АС=(1-3)1+(3-30 «4x0 

= 2 length units 
7 ВС= АС 
^. A ABC is isosceles. 


[5] 


[a] m= z 


The intercepted part is 2 from the negative part 
of the y-axis. А 


[b] - МА =7(3 + D? + (C 1- 2/7 211649 


= 5 length units 


MB 24/44 I? « (6- 2Y 249 +16 


= 5 length units 
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MC ETQ +1} +(-2-2)* 293 16 


= 5 length units 
7. МА = МВ = МС 
^. А » B » C belong to the circle M 


s the area = 3.14 x 5° = 78.5 square units. 


3 Alexandria 4 


[1]b 
[a] = X sin 30° cos 45° = sin? 60? 
| l Ly (уз)? 
Lari. =(=) 


[2] с (3]а (aja [а [Ва 

















RUNE: 


E 4 4 “Хаз 


[b] ' The two diagonals of the parallelogram bisect 
each other 


Let M be the intersection point of the diagonals 


мать) (Ja) 








Let D(X » y) 
Gee 
хыз X4 a . Х==1 
CRI э+у=- 1 y=4 
D (-1,4) 


[а] - MA =\/(3 + D? + (—1- 2)? = 16 +9 


= 5 length units 


MB =(-4+ 17 +6-2} үә + 16 


= 5 length units 


»MC =V(2 +1} +(-2-2/ ={9 +16 


= 5 length units 
^ МА = МВ = МС 
УА 3 B sC are located on the circle M 
> the circumference 2 2 x 3.14 x 5 


= 31.4 length units. 
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[b] ' The slope of the given straight line = = B 
2 ^? + = " 
-. The slope of the reqiured straight line = 2 [a] {(х-6)° «6-0 = 2{ 5 (Squaring both sides) 
л (X-6) + 16 = 20 
г Х2-12Х+36 + 16-20=0 
2 Х*-12х+32=0 
00-8) (x-4) 20 


2. ks equation is: у=2 Х+ с 
» `. it intercepts a part of 7 units from the 
positive part of the y-axis 


2. Its equation is: y=2X+7 


o © 7. Х=8 o Xz4 
^ [b] sin 45? cos 45° + sin 30? cos 60° — cos? 30° 

















5+2 
а] т, = = | m, = (ап 45° = 1 
a n еен - (1) 
nmm, 43427272732 
2. The two straight lines are parallel. = i + i - = =0 
А. l= 
[b] < m (4 C) = 90° 9 
. РЕ я = 
“ (АВ) = (6) + (8) = 100 g | [a] >> The two diagonals of the parallelogram bisect 
7. АВ = 10 cm. each other 
^. cosÁ cos B -sin A sinB в "ER C Let M be the intersection point of the diagonals 
226 5:85.48 , 6 = * 2 
— iT 10 n a M= (2° 2-2) =(=) 
Let D (X » y) 
Let D be the midpoint of BC к E et c» 
[a] e midpoint o a (4 =) (= —> ) 
. m.fí3*1  7-3XY 
De 5“) =@ +2) „235.9 л4+х=з3 n Х=-1 
Ар -2+6._ : 
г. The slope of AD = = 4 з == M-S4yz-1 муза 
г. Its equation is: y 2-4 Х+с DC 154) 
"e = 3 
2 5 (4 ›- 6) satisfies the equation. ^ 
b]; m(Z В) = 90° 
n-62-4x4*c  лс=Ю шу - А od 
PM г. (AB) = (10) - (8) 
. The equation is: y 2 4 X+ 10 ds 
ГЫ 1]In A ABC : т (Z B) = 90* КАВ м č кєт В 
v 215 emm E gY _ AL 
^ sin (4 АСВ) = 25 г. sin А+1= (8) +1= 25 (1) 
: асбо 2 2 
<. т (2 АСВ) = 36° 52 12 :2cos C cos" A- 2x (£) + (5) 
[2] - (ВС)? = Q5Y – (15) = 400 = AL 
= 55 (2) 


^. BC = 20 cm. 
2. The area = 20 x 15 = 300 cm? 


a) El-Kalyoubia j [а] L, // L, sm =m, 


(Jd (5 [зс a (sec [с nOk4l2] k=0 


From (1) 9(2): .. sin A+ 1=2cos*C + соѕ? А 
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-|1 


[b] : The slope of the given straight line = > ‚МВ = (-14 4)? +(2-6) ={9 +16 


-. The slope of the required straight line = 3 = 5 length units 


7. Its equation is: y 3X c and MC = (- 1-2)? +(2 + 2) = 9 +16 


s'e (1 › 2) satisfies the equation. 


= 5 length units 
» 2=3xle+e c=-| 2 MA=MB=MC 
zo he equations: yz9X- г. A 3 B and С lie on ће circle M 
s the circumference 22 x 3.14 x 5 
= 31.4 length units. 
[а] [1] п AABC : ·· m (Z B) = 90? ength uni 


15 B 
-. sin (Z АСВ) = 55 


[a] The slope of BC - UM =—5 


2. The slope of the required straight line =- 5 





- m (£ ACB) = 36° 55 12 


^ 2_ 27 a 
(2) - (BC) = (25)° - (15) = 400 г. Its equation is: y=-5X+c 


^ ВС = 20 ст. 2°’ А (5 5 1) satisfies the equation. 
2. The area = 20 x 15 = 300 cm? n 1=-5х5+с “ C= 26 
[b] ` The straight line passes through the two points ^. The equation is : у=-5Х+26 
(4 50) › (0 +9) [b] Draw AD 1 BC ^ 
2. The slope of the straight line = = = -2 EIE AD L BC ;AC- AB sS % 
and the intercepted part = 9 units from the 2. ВО = СЮ = бст. 
positive part of y-axis In A ADB : С 
-. The equation of the straight line 15: " т (0 ADB) = 90° 
у=- 2 х+9 7. (АБУ = (10) - (6)? = 64 
| 7. AD=8 cm. ” sin B = — 
£ El-Sharkia Д (2) The area of A АВС = 4 x 12 x 8 = 48 cm? 


u u 


Ub (8)b (34 Ga (s)e [8 [а] (1) * The midpoint of AC = (2+3 , 3—) 


2 
B ; үз = 4.1) 


[a] >. 52 30° sin 60° _ 24 2. {з 
2 











А = = (1) -. The point of intersection of the two 
sin 45° cos 45° ze el. di Isis: 
га 42 42 iagonals is : (4 » 1) 
3 
» cos 30° = (2) [2] Let D (X » y) 
. . Sin 30° sin 60° — я | _{(2+х -2*Y 
From (1) »Q) : -, ЗОЗ 60% cos 30 650 = (22 I ) 
: 2+Х 4 - X26 
[b] - МА= 3C 1-3? +0 +102 2 416 «9 #2 Е 
-2+у 
= 5 length units , 2 =] Г. у=4 ^0 = (6 4) 
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AER 


Ld 





[b] -- The slope of the straight line =-2—>- = + г. АС = 12 ст. 
+. Its equation is: = хъс г. sin C cos В + cos C sin В 
‚(0 > ш RAM = atin. = ух E +42 x х 12 =] 
= х0+с c=3 [b] Bale dry = R o 
Е = 5 х+3 г. The slope of the required straight line = 3 
aty=0 Se =4x+3 г. Х=-б г. Its equation is: y=3X+c 


2. The intersection point of the straight line with 
the X-axis is : (— 6 » 0) 


[a] [1] `.: cos X = sin 30° cos 60° 





> 


© (1 93) satisfies the equation. 
7. З= 3хі+с ос 0 
2. The equation is: у = 3 X 


aom 





В 1 1 1 
м [a] Draw AF 1 BC ВЕ. 
«X275? 3Ї 21 ‚БЕ: ВС | | 
Elun 75° 3 27 =3.873 ~ АБИВС исх 
[b] >. The slope of the given straight line = = SAF LBC ви ЕС 

2. The slope of the required straight line = = , DE L BC 
>‘. the required straight line cuts 3 units of the -. ADEF is a rectangle - ЕЕ= AD = бст. 

positive part of y-axis + ВЕ+ EC = бст. 


2. Its equation is : у = E X43 


Р «ЖУ 


(a (24 Ga [ab (s [ёс 


[a] sin 30° cos 60° + cos 30° sin 60° — tan? 45° 





dpud eo 
[b] 
-l.i- 1 z0 
610): АВ = 16-7 +1 +3)" =ү4+16 
= 245 5 length units 


^. The area = 3.14 х (45) = 157 cm. 
BM = (2+3, =3+1) 26 5-1) 
| в 


[а] " m(Z А) = 90° 


v g 
г. (AC) = (13 - (5 P adi. 


= 144 





„. ВЕ = ЕС =3 ст. (А АВЕ = А DCE) 
> The area of the trapezium = + (AD + BC) x AF 
= i (6 + 12) x AF 


>. AF=4cm. г. DEZ AF = 4 ст. 
In А АВЕ: -. m (Z AFB) = 90° 
M (АВ) = (3)? + (47 =25 ~. АВ =5 ст. 
-. ОС=АВ = 5 ст. 
2. sin В + соѕ С = +3 = + 
2 АВ={(5 +1} «0-3? ={36 +4 

=] 40 length units 
BC ={(6-5)#+(4-17={Й]1+9 

= 10 tength units 
AC e (6+1 «(4-39 ={49 +1 

=f 50 length units 
~. (АС) = 50 


‚ (АВ)? + (ВС)? = 40 + 10 = 50 
2. (ACY = (АВ) + (ВС)? 
-. A ABC is a right-angled triangle at B 


10 





“ж 


| 
А b Y 


4 


И. 428 


| 
| 
| = Trigonometry and Geometry 


a [b] - The slope of the given straight line = — 1 


[a] The slope = = 4 and the intercepted part = 2 units г. The slope of the required straight line = 1 


from the M part of the y-axis. ^. Its equation is: у= X 4c 


6-2 _-2 9° (— 1 92) satisfies the equation. 
[b] (1) -- The slope of CD = £- mo HE i 
7. The equation of CD is: y 2-2 x «c AN e | е 
: 7 А(3 »2) satisfies the equation. ^. The equation is: y= X 3 
—_2 | | 
Я = х3+с А MILII 
г. The equation 15: УХЕ! [a] с МА=\С 1-3» “(a4 D? 2316 +9 
> : -2 DES 
[2] Arx=0 “yas х0+4 и у=4 = 5 length units 
7. OD = 4 units 
MB eC 1 4 +(2-6)° -19 +16 
‚му=0  20smÍxi4 хаб 
2. OC = 6 units = 5 length units 


^. The area of ADOC = 4 x 4x6 and MC 2C 1-2» + (2 +2) =9 +16 


= 12 square units. = 5 length units 


P^. 7. МА = MB = MC 
d 7, / | ; 


^. А » B and С lie on the circle М 


> the circumference = 2 x 5 x IU 


Uje  (2]c (3b [ajb Ga a 


= 10 Л length units. 
B [b] Draw DF L BC \ 
[a] - tan X = 4 cos 60° sin 30° uidi li 
Id о үсе ^ 
лап Х=4х х = 1 7 Х= 45 ; DF L BC z 








Ы): XY L YZ -. АВЕО is a rectangle - поки. 
г. The slope of XY x the slope of YZ 2-1 ^ BFZAD = бст. 
32-3 а-2 2-2 . | ^. FCzZ4cm. » DF=AB = З ст. 
e ud г. From A DFC which is right-angled at Е 
a елш ES (DC =374+47=25 ^ .DCsScm. 
ae ^. cos(Z DCB) -tan(4 АСВ) = $ - 5 = 1 


(2) хү «(4-33 «(2-53 =/ +9 
={ 10 length units 


3+0 2-3 
›У2=5-4*+ 1-2 28129 fa} (4) `- The midpoint of AC = (270,253) 
= {90 length units # (1 1 | ) 





= =— 5 – = 


2 2 
7. The area of A XYZ = 5 x¥10 x 4 90 ~- The intersection point of the two diagonals 


= 15 square units. А (1 1 ,-1) 


18 2 2 
E (2)Let D (x sy) 


[a] Let the measures be 3X95 x 


*' The midpoint of AC = the midpoint of BD 
.3Х+5 X= 180° .8Х= 180° 

‚(11 1) = (2+4 3?) 
2 Х= 22° 30 UX 2312 J 5035251935 
7. The measures are : 67° 30 5 112° 30° „4201 
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г. Х+4=3 Xa! '8|Let А (X зу) 
у-5_ | | - E. y * 11 
аа 5592 Sy-5z-1 лу=4 26557) = (28, ; IL) 
-.D(-154) 
28-5 ax+8=10 лх=2 
[b] 1] Let A(X +0) » B(0»y) 
0 у+11 
“(3 +4) = (a =) > =7 Ayrlizid 2. у=3 
| x j 
‚> =3 Х=6 Г.А (2 33) 
у — 
>. the slope of АВ = 2-41 


~- A(650) » B(058) 


Ee о =. 


2. The equation of ABis: у= =” A анс 


г. The slope of the required straight 


LU] 
> t| 
ll 
> 
ns 
1 
оо 


line = — 


‚же. = З 
3 5 2. Its equation is: у = = X + 
| >‘. (0 » 8) satisfies the equation. c I a : 























485 i х0+с ..с=8 3° A (2 53) satisfies the equation. 
S E -4 
<. Th у=—Х+8 
e equation is : у= X + Е ее Ве 
ONE | : 
EI-Dakahlia оп em x ue 
8 -. The equation is: у= 77 X + 5 
u E 
[а (с Eb Eb = 
ae [a] >. The midpoint of AC C= (== — 
[b] Draw AF .L BC D 4m A 
РЕ | RC У, К: 
AD IBC " ] 
AFLEC © mc B » the midpoint of BD = Gi 2 = ) 
‚РЕ L ВС = (з А 1) 
/. AFED i 2 FE=AD =4 cm. — А == 
Ерте ие eo ame „. The midpoint of AC = the midpoint of BD 
-. BF+EC=8 cm. 
> BF = EC = 4 cm. (A ABF = A DCE) ^. The two diagonals bisect each other. 
2. From A АВЕ which is right-angled at F 7. ABCD is a parallelogram. 
2 7 (a - 
а = [b][1)Let А (0 зп) > B(n»0) 
7. AF 23cm. Т 
= П 
г. DE = АЕ = 3 ст. (АРЕС is a rectangle) ^. The slope = 07 l 5 k=- 1 
. tanBcosC + х = 3 +2 (2 33) satisfies the equation. 
Ри — e z EEUU. SER = = 
sin? С + cos? В (3) +(5) E 2 32-1x2+c са 9 
B [8) -: А (0 зп) satisfies the equation. 
[a] (1]b (2]b (3]d —„птп=—1х0+5 Ane 
[b1(1) - MB = (8-5 +(11-77 -*fo 4 16 -A(055) » B(550) 
= 5 length units 7. The area of A ABO = E x5x5 
2. The circumference = 2 x 5 x 3.14 25 . 
= “> square units. 


= 31.4 length units. 


109 





== =ч 





TES] 
» | 


an yi 


i | 
та | Trigonometry апа Geometry 


[а] [1] - The intercepted part of the y-axis by BC is 
3 units 


^ С=(0 53) 
- ВС=1(0-27+63-1*=4+4 
= 242 length units. 
(2) -В (2,1) . OA=2 length units 
› АВ = 1 length unit 
‚> AB//OC ›АВ « OC 
7. OABC is a trapezium 
ча The area of OABC = + (1 +3)x2 


= 4 square units. 







Е [а] 
(3) Draw BE L OC 
> BEL OC s, AO L ОС 1 
: AB// OC 
^. АВЕО is a rectangle [b] 
^ ОЕ = AB x 2 


= | length unit 
ВЕ = ОА = 2 length units 
x» CEz3- 1 = 2 length units. 
In АВЕС: -; tan (4 ВСВ) = 2 = | 
-. m (Z OCB) = 45° 


y 


[b](1] -: m (2 B) = 90? A 
^ sinl A + cos? А M» Е 
= ВС), (АВ)? " | fal 
(АС) (acy С i 
_ (BC)? + (AB)? (AC) _ 
С (AO ao 
(2) sinC- +; ^ m (Z С) & 22° 37 


[a] '- The slope = tan 135° = — | 
^. The equation is: y = – Х+с 
э "7 (3 5 4) satisfies the equation. 
7 4=-3+с б 
7. The equation is: y 2 – X 4 7 
[b] - tan? 60° -tas^ 45* = (43) - (1) 
=3-1=2 (1) 
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» sin? 60° + cos? 60° + 2 sin 30° 


Ga 


2 
L) +21 = +1 =2 (2) 
From (1) › (2): 


-. tan? 60° — tan? 45° = sin? 60° + соз? 60° 


ud 
414 


u 
ma 


+ 2 sin 30° 
(8]c (3]b (4]a (5]c (e)a 


X cos” 30° = tan” 60° cos? 45° 
2 2 2 
x12) -Q5) «(39 


”. Х=2 


‚Зула, 1 
4 Х=3х5 


3+1 7-зү_ 
== 3 шш ) = (2 kd 2) 
7. The slope of the required straight line = ER 


7 The midpoint of BC = ( 





~ 1 
/. Its equation is: y  - X c 


мз 


“АС ›- 1) satisfies Ще equation. 
2 -1=-5+с SC = 4 


7. The equation is; y z - X - 4 


EJ 


> АВ=ў(—4—1)7+(2 4 2) 2125 +16 
= 41 length units 
‚ВС = + 4 + (6-2)? =ү25+16 
= 41 length units 
AC eJ - 1 +(6+ 2} «'[0 +64 
— 8 length units 
/. АВ=ВС 
7 A ABC is an isosceles triangle. 
= m (Z В) = 90° 
ВС 
‚ sinA _ AC 
' соз С ВС 
АС 


АМ —_ sinA _ 
Е С 1 





=1 


„т (20) = 45° 


[а] <~ L, ii L, "m,zm, 
‚1-4 _ А 2-3 
25 = tan 45 Aic! 
nk-22-3 nkz-l 

[b] In A BED: 
> m (Z BED) = 90° эм (Z B) = 60° 
2 m(Z BDE) = 30° ; BE- 4 BD =2 ст. 
‚ “gin 60° = PE : {з ре 

` вр ND: 4 
2. DE=243 em. 
in A CDE: 
-. m(Z CED) = 90° »CE=5-2=3cm. 
243 
^. tan (2 pce = 21° 


[а] 1] The midpoint of AC = (23, 3-3) = (0 +0) 


2. The intersection point of the diagonals is : 
(0 +0) 


[8] - The slope of AC = == 
‚> ACL BD 
2. The slope of BD -- 1 
э”. BD passes through (0 +0) 
г. The equation of BDis: yz-X 


[b] - A(0»2) » В(4›0) » C(-1530) 
' АВ. 
A БЕУ 5 


» ABL АС 
г. A ABC is a right-angled triangle at А 


sits area = J x 2x 5 = 5 square units. 


Answers of Final Examinations 


[a] ': 2 sin 30° + 4 cos 60° = 2 х 
stan? 60° = (3) =3 
From (1) › (2): 
7. 2 sin 30° + 4 cos 60° = tan? 60° 


t4x =3 (D 
(2) 








[Ы) ·: The midpoint of AC = (= a) 
(E) 
2+3 к= 4 





» the midpoint of BD- ( 2 2 ) 


er S-—H 

> ( ow ao ) 

2 The midpoint of AC = the midpoint of BD 
EA AC and BD bisect each other. 








— 
а 
[а] -- cos 3 X sin 60 a> 
tan 45° sin" 45° 
{з 1 B 
ri ME E 
BUNT I 
1х [ — 2 
с 
23 х= 30° X= 10° 
[b] -- The slope of AB == + z == 


„. The slope of the required straight line = 3 
2. Its equation is: у= 3 Х+с 
з" (| » 2) satisfies the equation. 
7. 2=3х1+с ^.с=-] 
^. The equation is: y 23 X-1 
W A 


[a] ; m (2 С) =90° 


T, 

;. (АС) = (5) - (4 = 9 
AC =3 ст. á To C 
si Е 49 32 3 
г. Sin A cos В + cos A sin В = 5 х 5 + 5 х 5 

E 
[p]: = .yslxei 
Nr 3 С 3 


г. The slope of the given straight line = i 


N Trigonometry and Geometry 














-. The slope of the required straight line = } 


2‘. It intersects а part from the negative 


direction of the y-axis of length 3 units 


г. The equation is : y = lxe 3 


3 
Е 
[a] > АВ =(3-0)+(4-0 249+ 16 
= 5 length units 
, BC 2C 4-3? +(3-4 «44931 


=5 42 length units 


»AC =C 4-0)" +G-0) =16+9 


= 5 length units 
г. The perimeter of A ABC =5+54245 














= 10 +542 length units. 
[b] - AB//CD ^'m =m, 
. 242 -34X 2 =3+х 
"3-9 44+X 3 44X 
л.-9+3Х=-8-2Х 5Х=1 
же о o 
Xss “с({=›5”) 


T 





u 


= 


Са 





[гь Gbe (4)b (а (5 
Bal 
mide] 
‚m, = 4 М, =м, 


-. The two straight lines are parallel. 
[b] -. sin 90° =] (1) 
з sin 60° cos 30° + cos 60° sin 30° 


{з үз 
2 


2 


From (1) › (2): 


zi (2) 


юр 


1 
ае 


-. sin 90? = sin 60° cos 30° + cos 60° sin 30? 


412 


2 


(=) 


— 2 
Е ..cos 45° _ y 
oe age re a 
3 
“im (Z E)=30* үз 
[b] -.: AB «1G +3) + (4-0) = 36 + 16 


= 2/13 length units 
:BC 23/0 -3Y «(C 6- 4» ={4 + 100 


= 2] 26 length units 


AC 24033 +(— 6—0) =1[16 +36 
= 2413 length units 
^A АВ = АС ^. A АВС is an isosceles triangle, 


Bg 


RANT TE 
[а]. a ais Pape 
-. The slope of the given straight line = 3 


^. The slope of the required straight line = i 
>'v it intercepts a part from the negative 


direction of the y-axis of length 3 units 


-. The equation is : y = ЗЕ 








3 
he АВ 1-3 _ 1 
[b] - The slope of AD 772.3 = 5 
ar 2 2 _ 1 
sae slope четтей қа: 
7. The slope of AD = the slope of BC 
- AD / BC (1) 
ia АВ=2=3 -=1 
5". the slope of AB = == 7 
CD -_+2 : 
sthe slope of CD = 73,715 undefined 
-. The slope of AB # the slope of CD 
г. AB is not parallel to CD (2) 
From (1) » (2): 
-. ABCD is a trapezoid. 


[a] >: The midpoint of BC = (3+1 >=) =(2 52) 
2 2 
г. The slope of the straight line = 22+ = = 
г. Its equation is: y = =. Х+с 


› V (5 +- 6) satisfies the equation. 


б ът” РЕР? 
“.-6= 3 x5-c 024 
г. The equation is:y=—x+ 22 











[b] > m (Z Y) = 90° a 
^O УС = 12 ст. Y 


7. 
-. sin X cos Z + cos X sin Z 

















[a] > The slope of the straight line = б = dx 1 
^. Из equation is: y=-X+c 
>‘ (0 +5) satisfies the equation. 
5 =0+с а. 
^. The equation is: y z- X + 5 


[b] > m(Z B) = 90° A 


-. ВС = 24 cm. 





C B 
2 2 

oe sin? A + sin? C= (25) + (4) = | 
i-em — — o—— RESUME № 
ge 
[a] >> The points are located on one straight line 

3-1 5-1 2 
Us 2a0 Ac? а= 1 


[b] ·: The slope of the given straight line => 


г. The slope of the required straight line = 5 


2. Its equation is: y = = Х+с 
>‘ (3 +7) satisfies the equation. 
-1 
naar a= a „= 
3 x3+c c=8 


2. The equation is : y == x+ 8 


= e 


“+ 2sin X = sin 30° cos 60° + cos 30° sin 60° 


Үз „ҮЗ 


р : acl qd ac M ы 

< 2sinX= axa + ; 2 

2. 2sinx=1 г. sinx= d 
5o =з30° 


Answers of Final Examinations 2 





[b] '. The slope of the straight line = 2 and it intersects 


from the positive part of y-axis 7 units. 


г. Its equation is: y 22X € 7 


[a] (ап 60° - 3 | А (1) 
2x — == 
н аме К {з „ЭЗ ү; o 
l= tan 30° |_ 4 bey 
From (1) » (2) : 
iA ОЕ азо 
1 - tan. 30° 
b]: АВ = 2-3) «(4 +1) ={25 +25 
= 5ү2 length units 


BC- 3-4 «C1-5* 2 T1436 
2437 length units 

AC eC 2-4} + (4-5 ={36 +1 
={37 length units 

г. ВС = AC 


-. A ABC is an isosceles triangle. 





(1]c [аја (3)b i4 [аја «Ml [5]е Og 








] - АВ=\ (3-1 +(0-4) = 4416 


= 275 length units 

‚ вс 240 + I + (4-20 21444 
= 212 length units 

AC eG 11 (0-2? ={16+4 
= 275 length units 

г. АВ = АС 


-. А АВС is an isosceles triangle. 
[b] sin’ 45° cos 60° + i tan 60? sin 60° 


Gem 


=1 


s^ 


5M 
TU 


(A 6) Nn galal / (Шш olla!) 6-2, маіх! 113 


| 





№ ám. 


| 


1 Trigonometry and Geometry 


[a] °.: L, // L, ^ m =m, 
“. 2-kztan 45° '.2-К=] 
„к= 


a үз tan X = 4 sin 60? cos 30° 
З tan Х=4 SERE 
г УЗ tan x23 г. tan х =з 


2 Х= 60° 


[b] 


п 


[a] : 32-20? + (5-3) = 242 (Squaring both sides) 


QE! y а 


[b] Draw DE 1 BC D Xm.A 


+ AD // BC ; AB BC £ 
, DE y BC 

^. АВЕР is a rectangle 
-. ОЕ = АВ = Зет. 

› ВЕ = Ар = 2 ст. ^ СЕ =6-2 = 4 ст. 
In A DEC: -: m(Z DEC) = 90° 

2 (ОС) = (3) + (4)2=25 J.DC-Scm. 

^ сов (4 BCD) = 4 


[а] >> The slope = 3 


C 
—— бет, —— —— 


7. The equation is: y 23 X 4c 


- y2 =8 . ү?_ = 

aX -4Х+4+4=8 2х -4Х=0 › ^ (152) satisfies the equation. 

^ Х(Х-4)=0 X20 or X24 ^A223xl4c .cs-] 
[b] - The slope = 3 ^. The equation is : y 23 x- 1 

-. The equation is: y 23 X 4c [b] ·. 2 sin X = tan? 60° — 2 tan 45° 

э" (5 ›- 2) satisfies the equation. T 2зтх= (43) -2 x] 2. 2sin Х = | 

-2=3х5+с .с=-]7 К 1 

' - sin X= = ©. Х= 30° 
г. The equation is: y 23 X—17 2 


п 


[a] Let B (X, y) 








X-1 3 
х0 ›3)= (25,75 ) 
b X-1 — diem 
22 Xx*1e4 
12.3 Е 
"В (5 +3) 


[b] ZA» Z Care complementary angles 
7. sin A = cos C 
^ ЗПА + cos C x ѕіпА + п А = | 


^ їп А = = ^ m (Z A) = 30° 


NDDTTEN 








Әс [гь (3 (2o (5 
4530 1 
о 


7. The two straight lines are parallel. 
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[а] ' Li LL, -mxm = | 
. E x tan 45° =- | ^ x iasi 
" 1-kz-1 и. К=2 
n Х=5 
[b] -- {2 AB =AC | Ас" 
7 у= 3 Let AB = | length unit A 
‚АС ={2 length unit 
9° m(Z В) = 90° в 
2 
7 (ВСУ = (42 } -аў=1 
^. ВС = 1 length unit č B 
: 1 1 
< SsinC2—— » cosC--L— , tanCe=!1 
{2 {2 
B 
[а] AB = BC 
„0-30 +6- =G -5+0 17 
c (Squaring both sides) 
г. (X-3P +1244] 
бх [Sa 240 
=, | = X7-6X+5=0 г. (X-5)(X-1)=0 


X25 or X=1 (refused because BE AC) 


07—17 аана ч ee 


BEDAE Tu .A dE a eee —I— 


————Ó—— — —ÀÀ С 1 


Com ыгы — — e —— 


- ч 


Answers of Final Examinations 2 


[b] - АВ 21-6 «C 4-0) 
={16+16 =\32 = 4*2 length unit 
BC -(c4-29 «Q +4) ={36 +36 ={72 
= 6'[2 length unit 
„СА e*[(6 +47 + (0-2) 2 100 + 4 «104 
= 2*[26 length unit 
2. (ABY + (ВС)? = 32 +72 = 104 = (САУ 
7. A ABC is right-angled at В 
Let E be the midpoint of AC 


А g-(Sz* ,922)za 7, 


> [n the rectangle the two diagonals bisect 


each other 
-. E is the midpoint of BD 
Let D (X sy) 
s ps (2,375) 2 +2 | 
г. Х= 0 
г. у-4=2 
г. DO +6) 





[5]c 


(1) (а (se lc 


[a] с MA «C 1-3Y +(2 + 1 = 16+9 
= 5 length units 


‚ MB -(c1«4 +(2-6) =ү9 +16 


= 5 length units 
and MC e (71-27 +(2 + 2) - 9 +16 
5 length units 
^ МА = МВ = MC 
^. A 3 B and C lie on the circle M 
» the circumference 2 2 x 3.14 x 5 


= 314 length units. 


(8)c 


2 
[b] - tan? 60° — tan? 45° = (13 ) -aye2 (D 
% n? 60° + cos? 60° +2 sin 30° 
3 2 2 
унуно o 
From (1) › (2): 


^. tan? 60° — tan? 45° = sin? 60° + cos? 60° + 2 sin 30° 


[а] >> The slope of AB = i = | 
<. The slope of the required straight line = — 1 
2. Its equation is: y 2 - X +c 
+ the midpoint of AB 


-(433.,222)20 54) 


2 
» '- the required straight line passes through the 
midpoint of AB 
s 4=-2+¢ pope 0 
2. The equation of the required straight line is : 
у=-Х+6 
[b] т (4 B) =90° ^ 
^. (АВ) = (5) - (4) =9 pi 
b) 
7. АВ = 3 ст. 
. 2 . 2 
ʻ. 2 cos С + sin A С тар B 
2 2 
eae 4) = 45 
-2($) +(5) = 8 
[a] ~ The midpoint of AC = (7- 22-1) 
«(215.39 
2 
3 





» the midpoint of BD 


1 
QA. 
| 
ЗН. 
lon 
ч 
ӨН 
© 
oos 


2 The midpoint of AC = the midpoint of BD 

2. AC and BD bisect each other 

2. The points А s B » C and D are the vertices 
of a parallelogram. 


[b] >> 4 X = cos? 30° tan? 30° tan? 45° 


4 xa (8) x С xay 


| a has ls | E 
S4X-2px3x! „4Х= 


ы— 
S 
— ОШ |. 


| | Trigonometry and Geometry 


15 [b] >. The slope = 2 
[a] `~: The two straight lines are perpendicular г. The equation of the straight line is: y 22 X 4c 
= 3-4 _ M : : 
ое Е. 2‘. (2 ›3) satisfies the equation. 
ae ee ры .3Э=2х2+сС лс] 
ы К 1 тє К 3 


^. The equation is: y 22 X- 1 


[b] ~ The straight line passes through (1 +0) › (0 » 4) 
| ү uu 
^. Its slope zz— 7 2-4 E 
^. Its equation is: y z 4 X 4c НЕ tan 30 =sint 45 








2 
» °. (0 ›4) satisfies the equation. ^ cos E x ТТ = С) 
7 4=-4х0+с “с =4 
^. The equation is: y Z -4 X4 ^ cos Е = iE г. m(Z E) = 30° 
| | [b]:m,-2*l-1 5 т, = п 45° = 1 
ситну 7058 
W 7. The two straight lines are parallel. 


Gb (8c (sa Wa (s Op la 


[г [а] с. МА=ЙС1-37+(2 +17 -ү16+9 


[a] Let B (X » y) = 5 length units 
(65-4 = (24% =) : MB =үс1+42+0 6 =49 +16 
- 21х26 2 5+Х=12 2 X27 = 5 length units 
SEX. 4 EE DUM and MC =4(- 1-2)? +02 +2} - 49 +16 
MLB -5) = 5 length units 

ase. 7. MA=MB=MC 

[b] RANDE СВ mE р т A '- А » B and C are located on the circle M 
»: AD// BC » AB1 BC / j [o] The slope = 2 
>DE L BC Е в and the intersected part = = units 
7. ABED is a rectangle и from the negative direction of the y-axis. 
-. РЕ = AB = 12cm. 
›ВЕ=АО=20 см.  ..CE-25-20-5cm. cy) ElMenia ff / 
In A DEC: > m (Z DEC) = 90° 
л (DC)? = (12) + (5)? = 169 w 
~ DC = 13 cm. sv tanC= 2 Wb 2ь Be Ma (Sb Ea 


>. т (2 C)=67°22 48 B 
E ‘ [a] cos 60° sin 30° — sin 60° tan 60° + cos? 30° 





ie ЖЕ ЕЕ E 3 үзү 
aj. = sin 60° = = x ——=42 1 zl ШЕ ү — 
[a] 5 X54 ах хуз (22) 
1 3,3 l 
s sin 30° cos 30° = 4 x 12. „1 (2) 74 2*4 
From (1) » (2): [b] -. The slope of the given straight line 
-4+3_-1 
aA, 1 sin 60° = sin 30° cos 30° = = EET 
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Answers of Final Examinations Ў 


г. The slope of the required straight line = 3 у  Assiut 
AR: / 
^. Its equation is: y 23 X 4c ч 


» ^ (1 +2) satisfies the equation. \ 1] 
2 2=3xlte c=] СЈс (ed (Je (4a [с (8 
2. The equation is: y z3 X- 1 B 
[5] [a] > m (4 C) 2 90" 
[a] >> 2 sin X= tan? 60* — 2 tan 45° 2. (АС) = (13) - (12) = 25 
+. 2sinx=(Y3) -2x1 2250 Х=1 г. AC =5 em. 
г. ма Х = 1 “X= 30° А Е. ха + х 
[b] > m (4 А) = 90° 
5 b] >. АВ =71(5- 1) « (1-1? 2316 = 4 length unit 
^. (AB)? = Q5Y — (15) = 400 [b] (6-0 «0-0 m ength units 
. АВ = 20cm BC =ү(3- 5) + (4-1? 24 9 
| сме куты Mis ={13 length units 
-. cosCcos B -sin C sin В = X 55 — 55 Х 55 


а 8 — — — 
*' The slope of AB = m, E 


[a] 


„АС = 103-1) «(4-1 =] 4 +9 = 113 length units. 
-. BC = АС ‚г. A ABC is isosceles. 





ou [a] >> 2 sin X = tan? 60° — 4 sin 30° 

s the slope of BC = m, = 227 =2 n 2sinx=(Y3) -4x4 ^ 2sinXz1 

“Mm, =m, 2 ABI BC P. sin Х= > a x= 30. 

Macros hi + The midpoint of AC (351,254) ноз 
[в -— (52x, 23+ Я i of intersection of the diagonals is : 

2 26 /.5+Х=12 р ат. Let D (X » y) 

0232724 г -З+у=-8 луғ-5 ^ a»»- (55,222) 

- ВО ›-5) АХ =2 .4+Х=4 0 X20 
[а] m,=tan45°=1 » m,-1 г. -5+у=б у= 1 ^ D(0511) 

non a CS 

2. The two straight lines are parallel. [a] cos 60° + cos” 30° + tan? 45° 
[b] `` (а +2} «(7-3 25 (Squaring both sides) 1, (By ae 1 eae ер 

А 5 2 2 4 4 

2 (а +2) + (4) = 25 [b] -- m 23-3. .-L j m, = tan 60° =з 

.аё?+4а+4+16-25=0 43-243 13 

о а2+4а-5=0 г. (а- D (a 5) =0 "pem cue Зы. 

a=] or а=-5 2. The two straight lines are perpendicular. 


417 





-e аана 








| 


| 


= ——B]— ys 4. 


[a] с. 


7. The slope of the required straight line == | 


The slope of the. given straight line = = 


ES 


<. Its equation is : y = = X+c 


3 


| жы 
4-52 3 х3+с 


(3 ›- 5) satisfies the equation. 


e с=-4 


7. The equation is : у = E х-4 


[b] x 


| 


'. The slope = > and the intercepted part equals 


u 
[с 


| unit from the positive direction of the y-axis. 


D soues 





2ь Ga Ja (Jc (а 


[a] >. cos Х=2 cos? 30° — 1 


A osx «2x (В) 


и = 
cos Х = Я 


КА со Х=2х 2- 


7 Х= 60° 


[b] -. The slope SPADE nose 


1 l-1 


ВС - м. =23+2.-1 
> the slope of BC = т, = 34] *3 
= m хт,=3 х5 =- 1 ~ AB L BC 
^. A ABC is right-angled at B 


(2) 


[а] [1] -/ m (/. С) = 90° 


^ (АС): = (13) – (12) 225 .. AC=5cm. 


sin А cos В + cos A sin B 


= 12 12-249 ВЫ 
729355 13 712135 2515 8M 


[b] '- The slope = 2 


-. The equation of the straight line is: y 22 Х+ с 


3 


0 =2х1+с 


(1 +0) satisfies the equation. 


и. =-2 


.. The equation is: у=2Х-2 
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x Trigonometry and Geometry 


[a] -. 
2 

stan” 60° — 21ап 45° (43) -2х1=1 (2) 

From (1) » (2): .. 2 sin 30° = tan? 60° — 2 tan 45° 


'2sin30 22x > =1 (1) 


-3-3 


[b] `.` The slope of the straight line = z3 


"3z3xl-c 





-1-1 


2. Its equation is: y=3X+c 


3's (1 › 3) satisfies the equation. 


„с=0 


‘, The equation is: у= 3 xX 


"cz 


` The straight line passes through the origin point. 


[a] - The slope of AB = m, Ul E 
› the slope of ВС = m, = === = 2 
>. m, = m, м АВ Il BC 


(1]b 


PUE m = т 


"5 Bis a common point 


А 3 B » C are collinear. 
^mm, 


г. The two straight lines are parallel. 


= 942. e "m 
m 27,57! 4 m, = tan 45 =] 





D Qena A 


[2)с (3a (4 le [6]b 
A 
-- m (Z В) = 90° 
-. (АВ)? = (10)? — (8)? = 36 sv 
-. AB = бст. 
e. sin? A + ] C Вст, В 
2 
TEE o 


200°C eco A 2«(&) +( 6 jed (2) 


10 10 


From (1) »(2): .. sin? A + 1 = 2 соѕ2 С + cos? А 


[b] >> The slope of АВ =т= 1—12 





3+1 





› the slope of BC = m, = 2-0 =2 


=m, ^. АВИВС 


Answers of Final Examinations ? 


»'- Bis a common point 


А э B » C are collinear. 


[а] `` sin X tan 30° = sin? 45? 





2 3 
i sinxx-L-- (CL) гез "TRE 
{э W2 2 
& Х=60° 
mo. ur _ | -— 
oe See 
^nm =m, 
2. The two straight lines are parallel. 
п 
|! {з 
[a] '- sin o (1) 
32 sin 30° cos 30° = 2 х i „В.Р (2) 


From (1) » (2): 2. sin 60° = 2 sin 30° cos 30° 
[b] >> AB24(6-53? 4 C 2-3) 21425 
=426 length units 
Bc ={-6+С1+27 = 2541 
={26 length units 
CD ed(0- 1 4 +17 231425 
-126 length units 
»DA= (5-0) + (3-4) 22541 
={26 length units 
2. AB = BC = CD = DA 
2. ABCD is a rhombus 


+7 АС ={@-5*+(С1-3) 2416 + 16 
‚Во =1(0- 6)? + (4 + 2) =f 36 +36 


= 62. length units 
.. The area of the rhombus = l AC x BD 


= 1х4 2х6ү2 
= 24 square units. 





[a] >. AB = + 3)? +(4-0): = 36 +16 
| = 2413 length units 


= 412 length units (1]b 


g ——-—— 


BC =¥(1- 3) «C 6-4} 244 +100 

- 2426 length units 
CAS [C3- 1? +(0 +6) 2416 36 

= 2413 length units 
- АВ = АС 
7. A ABC is an isosceles triangle and its vertex is А 


Let D be the midpoint of BC (The base of AABC) 


А р= (241,456) 2-0 


SL AD=¥Q +3 +C1-0)" 232541 
= 26 length units 
г. The length of the segment perpendicular 


to BC from A = 26 length units. 


[b] >> The midpoint of AC = | 2+0 , 1-3) 


-(7,-%) 
-. The point of intersection of the two diagonals is 
(4) 
2$ 12 
and let D (X » y) 
>; The midpoint of AC = the midpoint of BD 


^x (14 ‚-1)=(<+4 ы 





2 2 2 

х+4 1 : = y 

5 =15 “Х+4=3 ^ X=- ] 
at у-5=-1 у=4 
0(-1,4) 

(2c Me Mb (а 


[8 |с 


[а] > {3З а-1—-а#+(1-5 = 5 (Squaring both sides) 
5 Qa- 1 + C 4y = 25 
лаа -4а+1+ 16-25 =0 
-48-4a-820  га’-а-2=0 
-. (a—2) (a+ 1)=0 .а=2 or а=- 1 
[b] >. 3 tan X — 4 sin? 30° = 8 cos? 60° 
30 x-4x(1) =8x(4) 


^ ЗїапХ=2+1 ^ tan X= 1 г. X= 45° 
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+ Trigonometry and Geometry | 
a D aswan A 
[а] >: . б... ылы @ 


- The slope of the given straight line = == MEX 


, |e 


г, The slope of the required straight line = > Мс (2]b (8)d (Jc (Sc b 


7. Its equation is : y = == Х+с 


э‘ (1 › 2) satisfies the equation. [а]  2sin X= tan? 60° — 2 tan? 45° 

== ү md 5291 х= (13) -2х0)0 — .2sinxz-1 
_2 8 pa sin x= J 2. Х= 30° 

-. The equation is : y = 34**3 


[b] «.- The slope of AB Li. ] 


ПКЕ -d3 tan@=73 ..Ө=60° E: 


1+2 -. The slope of the required straight line = - 1 


г. Its equation is: у=- X 4c 
3°. the midpoint of AB = (123 ‚3+5 ) 
[а] © AB» 302-49 + (7+ 1) 21/36 + 64 2 2 

















=(294 
= 10 length units pug 
| » the required straight line passes through 
ых the midpoint of АВ 
^. The area = 3.14 x (5)? = 78.5 square units. О е 
[b](1] -- АВ=АС,АР 1 BC А -. The equation of the required straight line is : 
y=-X+6 
^ ВО = СЮ = бст. 
In AADC: Jg S APP 
c D в | [a] (492)= ы У) 
т (0 ADC) = 90° ттеу 2 2 
2 У 2 nA 4+у=4 лу=0 
-. (ADY = (10)? - (6)? = 64 sa 2 — sa у= „у= 
г. Ар = 8 ст. [b] + The slope of AB -m,- 2H z $ 
2 2 
60 2 8 6 ou oe 
^ sin” C + cos c=(4) +(5) = | » the slope of BC m,- 2232 =23 
[23] m(ZB)2m(ZC) ~ sinB=sinC nm xm = $ 2221 AB LBC 


7. sin B + cos С = sin C + cos С 7. A ABC is right-angled at B 


“лб * 16 7 10 u 

[a] - m (Z Y) = 90° л 
“р A 2 2 2 _ poe 

[а] `- AB/y-axis =. 3-X=0 0). X53 а= (у = (38 : 

". YZ= 12 

Ы) In A AMB : -- m (Z AMB) = 90° п "E Y 
^ cos (4 BAM) = = Bun XunZ р 5 1! 
` m(Z ВАС) == 36° 55 15 (2) cos X cos Z - sin X sin Z 
ae dn =x - 12х35 =0 
г. т (Z ВАР) = 73° 44 24 А 3 

[b] :- The straight line passes through the points 
РА 2 ил 2x | z 
(2): (ВМ)? = (5) -(4y 59 ..ВМ=3ст. (10) › © 24) 

7. The area = $ x 8 x 6 = 24 cm? 2 Its slope = 5=© =-4 
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Answers of Final Examinations > 


^ Its equation is: y 2-4 X «c a 
s'e the straight line intercepts 4 units from the [а] (1) - tan X 2 4 sin 30° cos 60° 

positive pait GF y axis ntanXx=4x}4x4=] г. Х=45° 
^ Its equation is: y=-4X+4 sin age = эл ы. 


{2 


[b] ·.· The slope of the straight line = 2 





lhe то эт. = т, =m 
| i -1-2 3 2 3 "7" 1 2 ^. Its equation is: yz2 Х+с 
^. The two straight lines are parallel. ‚ә (1 › 0) satisfies the equation. 
[b] > 2AB 33 AC AB. А 0=2х1+с 5с=-2 
; ionis: v22 X-2 
Let AB -^[3 length units » The equations: yy 2 X=2 


» AC =2 length units у ү Га) 


-. ВС = 1 length units ЕВ [а] [1] АВ = АС ; AD 1L BC 


3 -. ВО = Ср = бст. 

га ы ШЕ , cos C = 1 , tan C «3 ae 
2 2 In A ADB : > т (Z ADB) = 90° 

c E di 

23 Мем Уаіеу Д ОЕ 5 





u (2) m (Z B) = 53° 7 48 
(13a (28) (se (4a (sa (е (a) -. sin (90° - B) = cos B 


2. sin (90° — В) = 3 
2v 
Jg X | [b](1) The midpoint of AC = (2+4 х E. 
[a] -- (2000 | м =(1,0) 
(ХҮ) = (3)? + (4) = 25 5 
“ XY 25cm. 








7. The point of intersection of the diagonals 
Y icm. Z =(1 30) 


_4 = ES 
1 anXtanY- 7 x 47-1 [2] Let D (X sy) 


3 
4 
4 
5 

















2 3 
E ЦР зү а _ ee 
2 sin X +cos х= ( ) +(3) = | 2 (190) =( eX, e) 
[b] ~ АВ =1(1- 3) «6-3? 244 +4 „2110.1 „-1+Х= 2 С=З 
= 242 length units в 
ааа Тео cays 
;BC 2-13 «(3-55 2304 2 
г. 0 (3,2 
= 2 length units Ae 
sAC=4U-3F +(3- 3) 2440 Е ee 
= 2 length units [a] EE L; ll L, ‚т m, = т, aie qu = tan 45 
'. ВС=АС 7 k-l=]1 Km 2 
7. A ABC is an isosceles triangle [b] >> The straight line passes through (2 » 0) › (0 » 4) 
2 
2 4-0 
» (АВ? = (242) =8 г. Ив slope = 3-9. — 2 
з (ВС) + (АС) = оу + (27 =8 -. ks equation is: y 2-2 X «c 
-. (АВУ = (ВС)? + (АС) » 7 the straight line intercepts 4 units from the 


positive part of y-axis 


7. A ABC is a right-angled triangle at C ^. Its equation is:y 2-2X 44 
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\ Trigonometry and Geometry 


24 South Sinai 
wW 


(Ja (26  (3]ec [аја [5)а {в)с 


[а] >> cos 60° = 4 (1) 
» cos? 30° — sin? 30° = 02); - (1) = 4 (2) 











2 2 
From (1) » (2) : ~. соз 60° = cos” 30° — sin? 30° 
[b] Let B (X »y) 
50.1 /.4+Х=2 Х=-2 
02227-3 ЕЕ. $253 
г. В (-2 9-3) 
B 
[a] The slope of the straight line = үрп =3 


^. Its equation is: y=3X+c 
2‘. (1 23) satisfies the equation. 
г. 3=3х1+с г. с=0 


-. The equation is: y = 3 Х 


[b] - AB 24(1- 32 «(s-32 24454 
= 242 length units 
BC 20-1? «(3-7 5X sa 
= 2 length units 
s AC S -3Y +(3-3) =ү4 = 2 length units 
^. BCz АС 
-. AABC is an isosceles triangle. 
—— 


u 
[a] ·.' The slope of the straight line = tan 45° = 1 
2. Its equation is: yz X 4c 
+t (-2 › 3) satisfies the equation. 
г. 3=-2+с > 
-. The equation is: y=X+5 
[b] 210257 __2х l= | 
1+їап 45° 1+(1) 





122 


[a] > The slope ofthe straight line is 2 and it intersects 
5 units from the positive part of the y-axis 


^. Its equation is: y 22 X + 5 
[b] [1] ; m (Z B) = 90? 
2 m(Z С) = 30° 


ба 
’. зшС = 10^? 


(2)sin? C + cos? C = sin? 30° + cos? 30° 


-(4) Gy» 





(Jd [г с (3a Ge (s)d [Ble 

[a] >. cos 60° = 1 (1) 
2 
1 2e0s? 30 = 1 2x (12) -1 
озат 

=2х ф-1= 5 (2) 


From (1) (2): г. cos 60° = 2 cos” 30° – 1 


[b] - AB21(C 4-1)? «2 « 2? 23/25 +16 
={41 length units 
: BC = (1+ 42 «(6-2 =ү25 +16 
zl 41 length units 
: AC e 7 03 +(6 + 22 2364 
= 8 length units 
^. AB = BC 
-. A ABC is an isosceles triangle. 
[a] < The slope of the straight line = 2 and it cuts 7 
units from the positive part of the y-axis 
2. Its equation is: y z2 X 47 
[b] [1] - m (Z B) 2 90 
г. (АВ) = (10)? = (8) = 36 


“. AB = 6 cm. 
2 


in? асу 
(2]sin^ A + cos А= (ё +(-©;) 
Е 607 © 
100 100 








Answers of Final Examinations ` 








а {з „4 |10) + The slope of the straight line =- 1-2 = i 
"n _ sin 60° sin30° . Gud 2 8 2 06 i 

[а] 7 cos X= "pe “cos X= (Ly г. Its equation is : y = i Х+с 

{з {2 ' (4 +2) satisfies the equation. 

^ cos Х=-— г. X= 30° | 
2 Е = > х4+с «cm 
NE —4+ 

[b] · The slope of the given straight line =— 5 +. The equation is : y = i x 


- ig 


2. The slope of the required straight line = 3 [a] 
^. Its equation is: у= 3 Х+ с 


© (1 › 2) satisfies the equation. 


„а 


г. 2=3х1+с c=] 


2. The equation is: у = 3 Х ~ 1 


Е 
[1], MA=¥(-1-3)? +(2 + 1) =16+9 


= 5 length units 


‚мВ ={(—1 +42 +(2-6)? =19 +16 


= 5 length units 


and MC =C 1-2) +(2 +27 249 «16 
= 5 length units 
^. МА = МВ = MC 
г. A s B and C lie on the circle M [a] 
(2)The circumference of the circle = 2 x 3.14 x 5 
z 31 4 length units. 





4 





[1)Ь [2 )с (3. [ae (5)ь [(в)4 


K un X24x 4x 
„ап хХ= 1 


[b] -- 


'' tan X = 4 cos 60° sin 30° 


ы|- 


г. Х=45° 


АВ=\/С3-2)*+(0-4) =1{25 + 16 


={41 length units 


; BC =4(-7 +3) «(5-0 = 16 +25 


={41 length units 


SAC [07-23 + G-4» =F 81 +1 


={82 length units 


. (АС)? = (AB)? + (ВС) 
. A ABC is a right-angled triangle at B 
s its area = =. х} 41 хү41 =20 i square units. 


п 


' The slope of the straight line = 2 and it intercepts 


7 units from the positive part of the y-axis 


2. Its equation is: y 22 Х+ 7 
"mí(Z В) = 90° 


xm [b] -. 
5 Red Sea / E 


г. АВ = 12cm. 


(АВ)? = (13) - (5)* = 144 


„. sin А cos С + cos A sin C 


zd. uU E РОУ ГА 
= 135 х3 +13 х3 =: 


[a] *. sin 60° EE (1) Jg 


= 


„|= 


+2 sin 30° cos 30° tan 45° =2х x1 


(2) 
From (1) • (2): 
-. sin 60° = 2 sin 30? cos 30° tan 45° 


[a] : 


„Хех +27+@-3) = 5 (Squaring both sides) 
д. (+2) +(1-3) 225 

X44 X4+44 16-25 =0 

x7 4+4X-550 
г. Х=-5 or Х= | 


г”. (X+5)(X=—1)=0 
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ПТА Trigonometry and Geometry 








[b] ^ L / L, ^ m, =m, [b] < m (Z B) = 90° 
^. (АС) = (3)? + (4! = 25 
Х-1 = tan 45° s-kelzi еа 
= г. АС = 5 ст. 
k-0 -. sin À cos C + cos A sin C 
md dod d 
"$*$*$*$3-7 é P 
W [а] LetA=X° + B=2x° 
‘jb (а Ја (4c (а Ba 2 Х+2 Х=90° 3 Х=90° 
B ʻ X= 30° ^ A=30° › B=60° 
А 7. Sin + cos B = sin 30° + cos 60° 
[а] -- tan 60° =з А (1) tae lin 
а T оу 
2 tan 30° 3 3 
Sa = ——_ ={ 3 (2) een ee Е 
| _ tan? 30° "i TEX {з [b] >. БАЯУ | (Multiplying by 2) 
3 .Х+у=2 
From (1) › (2): г. The slope =- 1 
o 2tan 30° ы 
^. tan 60° = ЕЕ » the intercepted part = 2 units from the positive 
к= 30) part of y-axis. 
КАНЕ 24-0 = 
[b] - The slope of AB = т = 2-6 = | 
cm X49 -6-12 
»the slope of BC = m, 2 5 =- | [a] `~ (3 sy)=( 2 o 9 ) 
г у=-9 
.m,xm,zix-1z-1 
i cur ‚ЖР. таб 
. AB І BC ..Х=-—-]5 
^. A ABC is a right-angled triangle at B [b] `- The slope of the given straight line = = 1 


Bg 
[a] < (а + 2 «(7 3). = 5 (Squaring both sides) 
^ (a*2Y + (7-3) = 25 
а +4а+4+16—25=0 
na 4a-5z20 ^. (а+ 5) (a- 1) 20 


г. àz-5 or а=] 
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г. The slope of the required straight line = 


5-3 = 3+ 


-. The equation is : у = = х- 














2n 


2 


г. Its equation is: у = n х+с 


s's (3 ›- 5) satisfies the equation. 


x 67 


E с = 


nj- SI 


